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1.0 INTRODUCTION 

Investigation of Foundation Drains Organization: Environmental Management 

wpvpuLtr\ou8\tcchman.oov\Scct-1 Novanbcr 8,1994 (wpf) Draft Fd 

Preparation of this document meets the Stage 1 Resource Conservation and Recovery Act 

(RCRA) Remedial Facilities Investigation (RFI) and the Comprehensive Environmental 

Response, Compensation, and Liability Act (CERCLA) Remedial Investigation (RI) work plan 

requirements to compile data before proceeding with Stage 2 activities for Operable Unit No. 

8 (OU8) at the U.S. Department of Energy (DOE) Rocky Flats Environmental Technology Site 

(RFETS) located in Golden, Colorado (Figure 1-1). 

The Stage 1 activities include data compilation of foundation-drain locations and sampling 

history, an evaluation of infiltration/exfiltration of storm- and sanitary-sewer lines, an evaluation 

of the site-wide air monitoring program, and additional data compilation for individual hazardous 

substance sites (THSSs) 118.1, 118.2, 150.6, 150.8, 151, 172, 184, 188, and other buildings in 

the industrial area. The scope of the Stage 1 investigation was expanded to include other 

buildings within the Industrial Area at the request of the Colorado Department of Public Health 
and Environment (CDPHE). The intent of this expanded scope was to integrate investigative 

activities and reduce any duplication of effort. The Stage 1 work is being conducted under the 

Phase I RFI/RI for OU8. Environmental media sampling is part of a comprehensive, multistage 

program of site characterization, feasibility studies, and remedial/corrective actions currently in 

progress at RFETS. These activities are conducted according to an Interagency Agreement 

(IAG) among DOE, the U.S. Environmental Protection Agency (EPA), and Colorado 

Department of Health (now known as CDPHE) dated January 22,1991 (DOE et al. 1991). The 

IAG program developed by DOE, EPA, and CDPHE addresses both RCRA and CERCLA 

requirements. 

Additional information on the approved investigative activities for OU8 is contained in the 

approved Phase I RFI/RI Work Plan, Operable Unit 8, 700 Area (OU8 Work Plan) (EG&G 

Rocky Flats, Inc. [EG&G] 1992a). All quality assurance (QA) information, data quality 
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objectives, and investigative method requirements for the investigation of OU8 are also included 

in the OU8 Work Plan (EG&G 1992a). 

Investigation of Foundation Drains Organization: Environmental Management 

OU8 is located in the 700 Area on approximately 150.85 acres in the northcentral industrialized 

area of WETS. The boundary of OU8 is polygonal in shape and encompasses a majority of the 

Production (high security) Area of the plant site. Figure 1-2 presents the locations of the 24 

MSSs for which Phase I RFYRI activities are planned. 

1.1 PURPOSE AND SCOPE 

The purpose of this data compilation is to identify the underdradfoundation-drain systems for 

buildings and structures in the Industrial Area of WETS and to evaluate the influence of these 

drain systems on groundwater and surface-water flow and constituent migration. Data for OU8 

were compiled from a review of existing documentation on foundation drains, an evaluation of 

engineering drawings, interviews with knowledgeable personnel, and site reconnaissance, 

Available analytical data were also reviewed to assess the quality of foundation-drain water and 

the adequacy of the current monitoring program. The infiltration and exfiltration information 

for the sanitary and storm sewers within OU8 was also examined to determine areas where 

constituents may be transported into or out of OU8 IHSSs by groundwater migration. 

0 

As required by the OU8 Work Plan (EG&G 1992a), the current air monitoring conducted at 

WETS was investigated and a summary is included in this technical memorandum. In addition, 

the histories of several MSSs were also reviewed to determine either pavement histories or 

nature of releases. An evaluation of tank inspection records was also’performed on some IHSSs. 
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1.2 BACKGROUND 

The nature and extent of potentially affected media at OU8 IHSSs are not specifically known, 
principally because analytical data are unavailable. Historical information, presented in the 

Historical Release Report @G&G 1992b), provides general indications of the types of 

constituents that may be anticipated at the IHSSs. 

The boundaries of OU8 lie within the Industrial Area of WETS (Figure 1-2), so evaluations 

of the influences of foundation drains and storm- and Sanitary-sewer systems on constituent 

migration pathways in soil and groundwater are important to determine future sampling 

requirements. In addition, air monitoring in specific IHSSs will be important, not only from a 

health and safety aspect but also to predict and mitigate the dispersion of constituents from these 

IHSSs. Additional historical information regarding specific IHSSs will be important for 

determining future sampling events in these areas. 
0 

1.2.1 Foundation-Drain Location Identification 

Foundation-drain systems were constructed to intercept and transport groundwater away from 

the foundations of many of the buildings at WETS to prevent flooding of building basements 

(or to prevent groundwater infdtration into the basement). A typical foundation drain consists 

of a trench or series of trenches bacWded with gravel or other fiee-draining material. A slotted 

or perforated pipe is installed at the bottom of each trench, as shown in Figure 1-3. The 

intercepted water is discharged to either a storm sewer, sanitary sewer, building sump, or 

surface outfall. 

The terms "foundation drain" and "footing drain" are used to describe the drains that are under 

buildings and along foundation footings. Although foundation drains and footing drains are 
basically the same and may be identified under a structure or building based on location near a 0 



DRAFT FINAL 

Saturated Conditions 

. . . ... 

Not To Scale 

Unsaturated Conditions 

Foundation Drain 
(Perforated Pipe) v 

Water Table Water Table 

Not To Scale 

U.S. DEPARTMENT OF ENERGY 
EGM; Rocky Flats Environmental 

Technology Site, Golden, CO 
FIGURE 1-3 

OPERABLE U N I T  8 
TECHNICAL MEMORANDUM 1 

Schematic of 
Foundation Drain Construction 
and Groundwater Interaction 

C: \RFLATS\OUB\FIC3.DWG 05H60208 

DraA Fd 6 of 20 



EGLG ROCKY FLATS PLANT 
Operable Unit No. 8 
Technical Memorandum No. 1 
Investigation of Foundation Drains Organization: Environmental Management 

MlInual: 
Soction: 
Page: 

RFP/ERM-94-O0011 
1 (Rev. 0) 

7 of 20 

foundation or a footing, they serve the Same purpose and often interconnect. For the purpose 

of this report, both foundation drains and footing drains will be identified as "foundation drains. " 

Foundation-drain water generally originates as groundwater. However, the source of some of 

the foundation-drain water could be stormwater originating from the direct piping of roof drains 

into the foundation drains or, more probably, from stormwater infiltration through the backfill 

into the foundation drains. 

At WETS, foundation-drain collection sumps located within buildings are referred to as building 

sumps (Yashan and Barros 1992). Foundation-drain water typically drains by gravity to an 
outfall at a lower elevation, whereas water in sumps is generally pumped to a discharge location.. 

Any drain that exists below a building foundation is referred to as a subdrain. A subbasement 

is a space below the basement of a building, typically designed for utility access, water 

collection, or storage. 

A footing drain and building sump sampling and analysis program was initiated in 1977 and is 

still being implemented. A summary of the 16 existing sampling locations is contained in Table 

1-1. Historically, an additional 17 footing drains and building sumps have also been sampled. 

The locations of those 16 sampling stations (13 foundation drains and three building sumps) and 

17 historical sampling locations are shown in Figure 1-2. Table 1-2 provides narrative 

descriptions of both the current and historical sampling stations. 

The layout of the foundation-drain systems and approximate outfall locations is contained in a 

series of Foundation Drain Plan drawings (Drawings 25581-1 through 25581-12) generated for 

several buildings in 1975. During the 1980s, the construction of several new buildings and 

building additions and the establishment of the Perimeter Security Zone (PSZ) resulted in both 

changes to the foundation-drain systems of some buildings and relocation of several outfalls. e 
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Building 
Number 

TABLE 1-1 
Summary of Current Foundation Drain and Building Sump Sampling, March 1994 

Operable Unit No. 8 
Rocky Flats Environmental Technology Site 

371 

447 

707 
77 1 
774 

779 
790 

865 

883 
910 

991 

Note: 

Sampling Location 
late 110 
3-1 3-94 
3-1 3-94 
3-1 3-94 
3-20-94 

3-1 3-94 
3-1 3-94 
3-1 3-94 
3-1 3-94 
3-1 3-94 
3-1 3-94 
3-1 3-94 

3-20-94 

3-20-94 
3-20-94 
3-1 3-94 

3-1 3-94 

FD-37 1-2 
FD-37 1-3 
FD-37 1 -MC 
FD-444-460 

BS-707-2 
FD-77 1-1 
FD-774-1 
FD-774-2 
FD-774-3 
FD-779-1 
FD-790 

BS-865-1 

BS-865'2 
FD-883-1 
FD-9 1 0 

FD-99 1 -2 

Manhole or 
Outfall 

Outfall 
Outfall 
Outfall 
Outfall 

Manhole 
Manhole 
Outfall 
Outfall 
Outfall 
Outfall 
Manhole 

Manhole 

Manhole 
Manhole 
Manhole 

Manhole 

bgs = below ground surface 
BS = building sump 
CMP = corrugated metal pipe 
E = East 
FD = Foundation Drain 
h = feet 

Estimated 
Flow Rate 

'4 L/rnin 
7 L/min 
4 L/rnin 
>75 L/min 

NA 
NA 
5-7 L/min 
NA 
'1 L/min 
-1 L/min 
'4 L/min 

NA 

3 L/min 
NA 
NA 

2 L/min 

Comments 

Not sampled; flow has recently increased 
10-inch pipe of unknown material 
Sampled a t  end of 8-inch CMP 
Unable to estimate flow; sample collected from outfall 
on hillside south of Building 664 
Sample collected from water appx. 8 ft bgs and 1 ft deep 
Not sampled; surface grate under water 
Sample collected from pond near outfall 
Not sampled, dry 
Not sampled, inadequate flow 
Not sampled as a result of low discharge rate 
Sample collected from bottom of manhole a t  SW corner 
of Building 790 
Sample collected from bottom of vault W of Building 865; 
ditch to the N of the building was dry 
Sample collected from sump on E side of Building 865 
Sample collected from sump near SW corner of Building 883 
Sample collected from manhole/sump located 14 ft bgs; 
unable to estimate flow rate 
Sample collected from sump in utility tunnel 

\ 

L = Liter 
min = Minute 
N = north 
NA. = Not Applicable 
SW = southwest 
W = west 
- = approximately 

I 
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TABLE 1-2 
Current and Historical Foundation Drain and Building Sump 

Sampling Stations 
Operable Unit No. 8 

Rocky Flats Environmental Technology Site 

FD-111-1 

BS-111-2 

FD-37 1-1 

FD-37 1-2 

FD-371-3 

~ 

FD-37 1-4 

FD-37 1-5 

Identified by Werkema (1977) and Hoffman (1981) as "probably dry." 
Hoffman checked the sample location in 1983 and again reported that 
the station is a "drain in gully outside security fence north of the 
northwest comer of the building halfway to Sage Avenue" (Hoffman 
1983). Barros (1992) could not locate the sample station. Latest 
available sampling data are from May 5 ,  1991. 

Identified by Barros (1992) as a "sump located in southeast comer of 
the basement of Building 111." Sampled (as FD-111-1) in March 1992 
(Barros 1994). 

Identified by Werkema (1977) and Hoffman (1981). Hoffman (1983) 
reports that the drain was abandoned in place, according to Drawing 
25022-04. 

Identified by Werkema (1977) and Hoffman (1981). Hoffman (1983) 
field checked the location and reiterated that the drain "daylights in the 
gully southeast of the southeast comer of Building 374." That location 
was last sampled March 1981. Barros (1992) stated that the drain "was 
capped, [and] removed from service sometime between 1977 and 1983, 
and should be deleted from the sampling program." The outfall was 
rerouted to the northeast, and possibly connected to FD-371-3. 
However, water still drains from the FD-371-2 outfall and was last 
sampled on March 13, 1994. 

Identified by Werkema (1977) and Hoffman (1981). Field checked by 
Hoffman (1983). Barros (1992) reported that the drain "is still in 
service and will continue to be sampled." Currently sampled (Barros 
1994). 

ID number was "reserved for future location" by Werkema (1977). 
Hoffman (1981) stated that the drain daylights southwest of FD-371-3 
on the west side of the access road to the 517/518 substation. Field 
check revealed that station could not be located (Hoffman 1983). 
Never sampled. 

Identified by Werkema (1977) as a "storm drain grating across from the 
loading dock at the southwest comer of the building [371]." Hoffman 
(1981) stated that FD-371-5 "daylights northeast of the 5171518 
substation." Could not be located in the field by Hoffman (1983). One 
sampling record (March 1981) exists. 

9 of 20 (wpf) wp\f lats \0~8\1cCh.n0~\~bl~2  11104194 
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TABLE 1-2 
Current and H@orical Foundation Drain and Building Sump 

Sampling Stations 
Operable Unit No. 8 

Rocky Flats Environmental Technology Site 

FD-371-6 

FD-37 1-MC 

FD-371-COMP 

FD-444- 1 
FD-444-460 

BS-444-2 

~ 

FD-516-1 

FD-5591561 

First identified by Hoffman (1981) as daylighting northeast of the 
517618 substations. Could not be located in the field (Hoffman 1983). 
Never ~ a m ~ l e d .  

~~ 

The sampling point for station FD-371-MC was described by Visocky 
(1993) as a metal culvert near outfall FD-371-1. The source of the 
water is steam condensate. Earliest record of sampling is March 1993. 
Currently sampled (Barros 1994). 

Identified by Barros (1992) and sampled because FD371-4, FD-371-5, 
and FD-371-6 were buried. Was deleted from sampling because of 
surface-water sampling farther downgradient from OU6. FD-37 1- 
COMP was last sampled in March 1992. 

Identified by Werkema (1977) and Hoffman (1981) as "directly north of 
the southwest comer of the building.. .outside of the security fence. " 
Hoffman (1983) adjusted the sampling station to "directly south of the 
southwest comer of the building, outside of the security fence." 
Renamed FD-444-460 by Barros (1992), although the sample location 
did not change. Currently sampled (Barros 1994). 

Identified by Werkema (1977) and Hoffman (1981, 1983) as a "sump 
inside building at the southeast corner of the 'snake pit'.'' Barros 
(1992) noted that the location is now connected to the process waste 
system and would no longer be sampled. The sump was last sampled 
in September 1980. 

Identified by Hoffman (1981) as a drain located on the south side of the 
road into the 516 power substation. Hoffman (1983) stated that the 
drain is slightly south and west of the current sampling location, and a 
culvert helps identify the location. Barros (1992) noted that the 
location will be moved, and the current location described in Hoffman 
(1983) is downgradient of the actual sump collection point. The drain 
was last samDled on December 17, 1989. 

Identified by Barros (1992) as a drain located east of Building 561, 
Door 1, and south of Building 559, Door 6. The drain is identified by 
a manhole cover. Last sampled as part of the routine sampling 
program on July 25, 1992. 

10 of 20 Prge Z of 6 



TABLE 1-2 
Current and Historical Foundation Drain and Building Sump 

Sampling Stations 
Operable Unit No. 8 

Rocky Hats Environmental Technology Site 

BS-771-3 

BS-771-4 

FD-707- 1 
750-Culvert 

Identified by Werkema (1977) as a "sump in elevator pit." No 
sampling records exist. 

Identified by Hoffman (1981) as a "drain located on the flat ground 
west of FD-771-1." Barros (1992) used the ID number for the "new 
outfall to Building 771 footing drain" and stated that the metal grate 
covering the sample collection point should be removed for sampling. 
The drain was last sampled on December 17, 1989. 

BS-707-2 

~~ 

BS-707-3 

FD-77 1 - 1 

-~ 

BS-77 1-2 

Identified by Werkema (1977) and Hoffman (1981, 1983) as a storm 
drain outlet across the road from east side of the 750 parking lot. 
Deleted from the sampling program according to Barros (1992). The 
station was last sampled on March 7, 1992. This sampling location 
was sampled as 750 Culvert until October 7, 1993. 

Identified by Werkema (1977) and Hoffman (1981, 1983) as a sump in 
a pump pit between the cooling tower and Building 707. This sump 
was also identified by Barros (1992) who noted that "according to 
current information the sump is still in service," and the sampling point 
would not be changed. Currently being sampled (Barros 1994). 

Identified by Werkema (1977) and Hoffman (1981, 1983) as a sump in 
the "old" process drain manhole outside Door 3 to Building 778. 
Barros (1992) noted that the site requires further investigation to 
determine whether the process waste system has been altered; and until 
the determination is made, the site will not be sampled. The sump was 
last sampled on September 15, 1989. 

Identified by Werkema (1977) and Hoffman (1981) as a "drain located 
in the bank of the gully between the parking lots northwest of the 
building. 'I Barros (1993) identifies the drain as located approximately 
50 feet southwest of the southwest comer of the old 773 guard post. 
currenth being samDled (Barros 1994). 

Identified by Werkema (1977) and Hoffman (1981) as a "sump in 
Room 146." The sumu was last sampled in June 1980. 

P.ge30f6 
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TABLE 1-2 
Current and Historical Foundation Drain and Building Sump 

Operable Unit No. 8 
Rocky Flats Environmental Technology Site 

sampling stations 

. . . . . . . . . . . . . . 

FD-774- 1 

FD-774-2 

FD-774-3 

FD-779- 1 

FD-790 

FD-850- 1 
FD-860-1 

Identified by Werkema (1977) and Hoffman (1981) as a "drain located 
just east of Building 770." Hoffman (1983) stated that the sample was 
collected from the easternmost drain, and the drain just east of Building 
770 is a storm drain that should not be sampled. Barros (1992) 
described the drain as being located east of Building 770 and identified 
by the sign that marks surface water (SW) sampling location SW84. 
Currentlv beinp; sampled -0s 1994). 

Drawing 37728-002 (rev. May 9, 1990) shows outfall 774-2 as a 4-inch 
PVC pipe that drains the foundation of the north addition. According 
to Wagner (1993) and Visocky (1993), the pipe was intended to 
discharge to the small pond north of the building but is consistently 
dry. Outfall FD-774-2 has never been sampled; however, it is checked 
at each sampling event and is usually dry. 

According to Drawing 15501-013-M (rev. July 20, 1990), outfall 774-3 
is a storm drain located on the hillside northeast of Building 774. The 
storm drain is connected to the 4-inch PVC foundation drain on the 
south side of the east addition. The foundation drain is usually dry and 
has never been samDled. 

Identified by Werkema (1977) and Hoffman (1981, 1983) as a drain 
line that runs between ponds 207C and 207A, with an outlet on the 
hillside. Werkema (1977) identified this location as FD-77-1. Barros 
(1992) described the drain as located on the hillside north of the solar 
ponds, identified by the broken concrete culvert with the red sandstone 
rocks. Barros (1992) also noted the drain was still in service, and the 
sampling point would not bexhanged. Currently being sampled (Barros 
1994). 

~~ 

Identified by Barros (1992) as a new drain located in the manhole on 
the southwest comer of Building 790. Currently being sampled (Barros 
1994). 

_ _ _ ~  

Identified by Hoffman (1983) as a "drain located approximately 50 feet 
south of Building 860 outside the Plant security fence." Barros (1992) 
describes the drain as located in the Buffer Zone south of the southeast 
comer of Building 850 and noted that the drain is still in service. 
Barros (1992) also noted that the drain was identified as FD-860-1 
before 1986 and as FD-850-1 since then. Early laboratory summary 
reports, however, refer to the station as FD-850-1. The station is 
usuallv drv and has, therefore, never been sampled. 

( ~ 0  ~pvp\flatr\ou8\1cchman.0ov\tabl~2 11/04/94 12 of 20 
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TABLE 1-2 
Current and Historical Foundation Drain and Building Sump 

Sampling Stations 
Operable Unit No. 8 

Rocky Flats Environmental Technology Site 

BS-865-1 

BS- 865 -2 

FD-8 8 1 - 1 

BS-88 1-2 

BS-881-3 

BS-883-1 
FD-883- 1 

FD-886-1 

Identified by Werkema (1977) and Hoffman (1981, 1983) as a "sump in 
manhole on west side of building." Barros (1992) described the sump 
as located in a pump pit on the west side of Building 865 and identified 
by a "square shape metal cover on the pump pit." The sump was last 
sampled on March 20, 1994 (Barros 1993). The station was identified 
as FD-865-1 bv Barros (1994) and is currently sampled (Barros 1994). 

Described by Barros (1992) as a new drain located outside Door 1 of 
Building 865. The drain is the collection point for the Building 865 
foundation drain. The drain is currently sampled (Barros 1994). 

Identified by Werkema (1977) and Hoffman (1981, 1985) as a "drain 
on hillside outside of security fence south of the middle of the 
building." All sources report that cattail growth identifies this location. 
Barros (1992) noted that the site no longer required sampling because 
of the installation of a fiench drain on the 881 Hillside. The drain was 
last sampled as part of the routine sampling program on May 5 ,  1991. 

Identified by Werkema (1977) and Hoffman (1981) as a "sump in 
elevator shaft by the boiler room." The sump was last sampled in 
August 1978. 

Identified by Werkema (1977) and Hoffman (1981, 1983) as a "sump 
under the stairway in the northeast corner on the first floor." Barros 
(1992) noted that the location would no longer be sampled because of 
access problems within the building to the area of the sump. The sump 
was last sam~led on June 9, 1990. 

Identified by Werkema (1977) and Hoffman (1981, 1983) as a "sump 
pump in manhole directly west of the southwest corner of the building." 
Barros (1992) described the drain as located in a manhole outside Door 
17 on the southwest comer of Building 883 and identified by an 
elevated manhole approximately 2 feet above the ground. 
(1992) also noted that the drain is sti l l  in service with the same 
sampling point. The station has been called FD-883-1 since 1993 and 
is currently being sampled (Barros 1994). 

Barros 

Barros (1992) describes this site as a manhole at the northeast comer of 
Building 875 used as a collection point for the Building 886/875 tunnel 
foundation drain. Last sampled December 12, 1993 (Barros 1993). 
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TABLE 1-2 
Current and Historical Foundation Drain and Building Sump 

Sampling Stations 
Operable Unit No. 8 

Rocky Flats Environmental Technology Site 

FD-886-2 

BS-887-1 

FD-910 

FD-99 1 - 1 

BS-99 1-2 
FD-99 1-2 

Notes: 

Visocky (1993) describes a &inch corrugated metal pipe that slopes 
south to collection manhole FD-886-2 located on the west side of 
Building 886. The manhole was last sampled on December 12, 1993. 

Identified by Werkema (1977) and Hoffman (1981) as a "sump in the 
northwest corner of the lowest section." The sump was last sampled in 
March 1980. 

Barros (1992) described the drain as located in a manhole on the north 
side of Building 910 and identified by a manhole covered by the piping 
on the north side of the building. Barros (1992) also noted that this 
location has been sampled in the past as "Building 910 manhole." 
Currently being sampled (Barros 1994). 

Identified by Werkema (1977) and Hoffman (1981) as a "drain in gully 
outside security fence due east of the northeast comer of the building." 
Hoffman (1983) states that the drain is located inside the security fence. 
Barros (1992) noted the discrepancy and added that the drain may have 
been relocated to a sump in the southeast corner of the basement. The 
drain was last sampled on April 26, 1993. 

Barros (1992) described the sump as located in the southeast corner of 
the basement of Building 991 and identified by the metal cover bolted 
to the floor. Currently being sampled as FD-991-2 (Barros 1994). 

ID = identification 
PVC = polyvinyl chloride 
SW = stormwater 
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Many of these changes were not completely documented and, consequently, many of the new 

outfall locations are unknown. 

The locations of foundation-drain and building sump sampling stations were modified in 1992. 

A spill of radioactive water in Building 371 (May 23 to May 25, 1992) and a chromic acid spill 

in Building 444 (spring 1989) caused concern within the EG&G Surface Water Division (SWD) 
about the potential for foundation drains and building sumps to serve as routes for transport of 

contaminants into soil and groundwater and discharge to the surface. Prompted by this concern, 

S W D  attempted to pinpoint the locations of both unidentified and previously identified 

foundation-drain outfalls and building sumps. The updated sampling location information 

and plans to expand the suite of analytes to include volatile and semivolatile organics were 

announced in an October 5, 1992 letter by Steve Barros (SWD) (Barros 1992). Yashan and 

Barros (1992) provided building-by-building descriptions of the foundation-drain systems and 

offered explanations for several of the discrepancies between past and present sampling 

locations. The report stated that further investigation is necessary to adequately characterize 

most of the foundation drains. 

@ 

1.2.2 Sampling Frequency and Analytical Suites 

According to available data, sampling and analysis of foundation drain and building sump waters 

has been performed since the late 1970s. However, Dow Chemical, the former plant operator, 

may have performed sampling of some drains in the early 1950s (Blaha 1994). No results or 

documentation of this sampling has been found to date. A program was established in the mid- 

1970s to identify foundation-drain systems for buildings within the Industrial Area and to locate 

their outfalls. The outfalls and sumps were sampled approximately three times per year 

(Hoffman 1981) to provide early identification of subsurface contamination. No documentation 

for sampling activities of foundation drains and building sumps from 1983 through 1985 was 

0 found during this investigation. 

wp\tlats\ou8\tcchman.nov\Sect-l Novcmbcr 8.1994 (wpr) D m f t F i  ' 
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Documentation was located that shows the foundation drains and sumps were sampled from 1985 

to 1988 (Barros 1994); however, the analytical results could not be located. It is possible that 

the foundation drains and sumps were not sampled during that time, although Kirk (1994) 

recalled that the hiatus in foundation-drain sampling lasted approximately two years. Sampling 

of foundation-drain and building sump water was reinitiated in 1988 and continues to date. 

The initial list of analytes included gross alpha, specific conductance, nitrates, pH, and total 

dissolved solids. Gross beta and tritium were added in 1980. Arsenic, lead, mercury, 

potassium, selenium, and thallium were added to the analyte list in 1988. In 1989, inductively 

coupled plasma (ICP) screening for 19 additional metals was initiated, and screening for organic 

compounds in foundation-drain and building sump samples began in 1992. 

Foundation-drain and building sump samples currently are analyzed for gross alpha, gross beta, 

tritium, nitrate, pH, conductivity, total dissolved solids, target analyte list (TAL) metals 

(sometimes hazardous substance list WSL] metals), target compound list (TCL) semivolatile 

organic compounds (SVOCs) and TCL volatile organic compounds (VOCs). Under the current 

program, the schedule for analysis of VOCs and SVOCs will be reduced to require only annual 

sampling if there are no detections in samples from three consecutive sampling events. 

a 

1.2.3 Infiltration/Exfiiltrtion of Sanitary and Storm Sewers 

The storm-sewer system at RFETS consists of more than 33,000 linear feet of piping and an 

estimated additional 33,000 linear feet of open channels (Advanced Sciences, Incorporated [ASTJ 

1991a). The sanitary-sewer system consists of approximately 35,000 linear feet of piping, 

ranging in diameter from three to twelve inches (AS1 1991b). In addition to the existing 

sanitary-sewer system, some of the old sewer lines have been abandoned in place and 

disconnected from the system (EMC Engineers, Inc. and KKBNA, Inc. 1985). 

0 
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An examination of the infiltration into and exfiltration out of the storm- and sanitary-sewer lines 

at WETS will yield a better understanding of the potential for migration of chemical constituents 

to and from groundwater and soils. AS1 (1991b) characterized, to the extent possible, the 

presence, flow rate, and type of infiltrationhnflow or exfiltration conditions that exist in the 

sanitary-sewer system. 

Closed circuit television (CCTV) inspections of storm- and sanitary-sewer lines within the 400 

Area, engineering drawings, and detailed high (spring 1992) and low (fall 1992) water level 

maps were used to determine areas of the sanitary- and storm-sewer system that would be prone 

to infiltration or exfiltration of constituents through joints, cracks, and other breaks in the closed 

conduit. Industrial area sanitary- and storm-sewer pipeline maps that illustrate infiltration- and 

exfiltration-prone areas were prepared. 

. 

In 1987, Video Sewer Renovation (VSR) Corporation conducted a video survey of the storm 

sewers in the Industrial Area. In addition, VSR also cleaned the storm sewers. The actual 

video footage of this effort has been lost; however, the field notes from the survey were found 

and compiled for exfiltration and infiltration information. Although this study was conducted 

in 1987 and some repair work on the storm sewers have been conducted, this information does 

provide valuable exfiltration and infiltration data. 

1.2.4 Air Monitoring 

Air quality monitoring within the plant boundaries has been ongoing since the 1950s. The 

current WETS effluent monitoring program includes real-time screening, biweekly filter 

collection and screening, and a monthly filter composite analysis of beryllium and radiological 

constituents of concern. Study samples are also collected at a few locations for tritium analysis. 

Particulate samples are continuously collected at numerous locations in and around WETS. 

These samples are composited monthly for laboratory analyses of specific radioisotopes. 
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1.2.5 Additional Data Compilation, Specific IEISSs 

Pavement histories in IHSSs 118.1, 118.2, 150.6, 150.8, 172, and 184 will provide important 

information in determining the media for sampling in these areas. For example, if the paving 

occurred before a release, a sample of the asphalt that has been laboratory-analyzed for 

radiological constituents will be important to determine migration pathways and remediation 

techniques. At IHSS 151, where a release of diesel fuel from an underground storage tank 

occurred, evaluating the tank inspection history will determine Stage 2 tank and pipeline 

inspection investigations for this IHSS. Further clarification of the nature of a heavy metal 

release at IHSS 188 will help define the laboratory analyses for media collected at this IHSS. 

Additional information on the investigative activities for OU8 is included in the OU8 Work Plan 

(EG&G 1992a). 

1.3 REPORT ORGANIZATION 

This technical memorandum is organized into the following nine sections and appendices: 

Section 1.0 presents a discussion of the purpose and scope of the data compilation, the 

background summary, and the report organization. 

Section 2.0 provides a summary of the information sources used including existing 

documents, engineering drawings, aerial photographs, interviews with knowledgeable 

personnel, onsite reconnaissance, and analytical data. 

Section 3.0 provides a detailed, building-by-building description and map of each 

foundation-drain system that has been identified within the Industrial Area at WETS. 
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Section 4.0 summarizes the sampling frequency and analpcal results for foundation 

drains and building sumps. Analytical results were compared to background 

concentrations in surface water and groundwater. Trends in radionuclide and metal 

concentrations over time were also evaluated. 

Section 5.0 is a discussion of the storm- and sanitary-sewer systems and a summary of 

the results of infiltration/exfiltration studies and video inspections. In addition, this 

section discusses proposed foundation-drain and building sump sampling. 

Section 6.0 describes the current air monitoring program at WETS. A summary of the 

current site-wide air monitoring program and a map showing location and frequency of 

sampling are provided. 

Section 7.0 provides a discussion of the additional data compilation for specific IHSSs. 

Section 8.0 provides a summary of the findings of the additional data compilation tasks. 

Section 9.0 contains a list of references used in the preparation of this document. 

Appendix A provides a list of the engineering drawings that were reviewed for 

foundation-drain compilation. 

Appendix B contains VSR Corporation’s Data Compilation of 1987 Storm Drain Video 

Survey and associated information. 

Appendix C contains selected aerial photographs of WETS, showing the construction and 

routing of foundation drains. 

I- - 
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0 Appendix D contains meeting notes, letters, and memoranda that address the location 

and/or sampling of foundation drains and building sumps. Included in this appendix are 

(1) a retyped copy of a 1952 memorandum about liquid waste disposal at WETS, (2) 

summary notes from a meeting between EG&G SWD, Jacobs Engineering Group Inc. 

(Jacobs), and Wright Water Engineering personnel, and (3) two memoranda from Mr. 

Steve Barros (SWD) to Mr. Andy Carpenter (Jacobs) regarding foundation-drain and 

building sump sampling. 

0 Appendix E contains field notes from the March 1994 sampling events and from site 

reconnaissances. 

0 Appendix F includes written summaries of conversations with knowledgeable personnel 

to support the conclusions of this technical memorandum. 

0 Appendix G contains graphs depicting UTL exdances  for radionuclides and metals. 

0 Appendix H provides a list of the engineering drawings reviewed for the IHSS data 

compilation. 

0 Appendix I consists of a table of water level and monitoring well construction 

information used in the creation of Figures 5 through 19. 
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2.0 SOURCES OF INFORMATION 

Information for this report was obtained from existing documents, engineering drawings, aerial 

photographs, knowledgeable EG&G personnel and subcontractors, onsite reconnaissance, CCTV 

video footage of WETS storm-sewer lines located in the 400 Area, field notes, reports from a 

CCTV survey that was performed on storm lines located in the industrial area, and the Rocky 

Flats Environmental Database System (RFEDS). 

2.1 EXISTINGDOCUMENTS 

The following documents, listed in chronological order, were reviewed for information on 

foundation drains, building sumps, and sampling locations: 

Shepherd, B.P. 1952 (June 13). Dow Chemical Company, internal memorandum, "Liquid 
Waste Disposal at Rocky Flats Plant." This memorandum from B.P. Shepherd to F.H. 
Langell outlines the various methods of waste collection and disposal at WETS. 
Sanita.ry, storm, and process waste systems are described for Buildings 71, 81, 23, 41, 
74,44, and 95. were later renamed as Buildings 771, 881, 123,441, 774,444, 
and 995, respectively.) 

Freiberg, K.J. 1971. (May 10). Dow Chemical Company, internal memorandum, "Health 
Physics Monthly Status Report Operations Group Technical and Construction April, 
1971." The status report from K.J. Freiberg to E.A. Putzier provides footing drain 
effluent information about Building 774. 

Boss, M.R. 1971 (May 17). Dow Chemical Company, internal memorandum, "Items for 
Further Definition." This memorandum from M.R. Boss to C.W. Piltingsrud (Boss 
1971) is in response to a March 9, 1971 memorandum and provides analytical data about 
samples collected at outfall from Building 774 footing drains. The March 9, 1971 
memorandum provides information about effluent from Buildings 771 and 774. 

wpvpuLts\ou8/tcchman.wvbccGz Nwcmba 8.1994 (wpf) DnA P i  
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Werkema, G.J. 1974 (January 9). Dow Chemical Company, internal memorandum, "Rocky 
Flats Division Ecology Council Minutes of Meeting Held January 2, 1974." These 
meeting notes provide analytical data about samples collected from footing drains of 
Building 7711774. 

Owens, J.B. 1974 (May 9). Dow Chemical Company, internal memorandum, "Water from 
Footing Drains, Building 771 AND 774." This memorandum from J.B. Owens to E.W. 
Bean provides information about the disposition of effluent collected in the holding pond 
from Buildings 771 and 774 footing drains. 

Piltingscud, C.W. 1974, (July 12). Dow Chemical Company, internal memorandum, "Progress 
Report for June 1974 Environmental Sciences and Waste Control." This memorandum 
from C.W. Piltingscud to H.E. Bowman provides analytical results of H3 contaminated 
water from the footing drains of Buildings 771-774. 

Dow Chemical Company. 1975 (April 10). Internal memorandum. This memorandum to H.E. 
Bowman provides information about disposal of water collected in the (Building) 774 
Footing Drain Pond. 

Werkema, M.V. 1977 (May 19). Rockwell International, internal letter, "Locations of Building 
Sump and Foundation Drains." This letter from M.V. Werkema to N.E. Moody 
contains a table that presents building sump and foundation-drain sampling locations for 
the early sampling program. 

Hoffman, N.D. 1981 (December 17). "Water Quality Data for Foundation Drains and Building 
Sumps From 1977 Through 1981. " Unpublished report. This report summarizes water 
quality data from foundation-drain and building sump sampling from 1977 through 198 1. 
Tables of analytical results are included. 

Hoffman, N.D. 1983 (October 4). Rockwell International, internal letter, "Locations of 
Foundation Drains and Building Sumps - Update." This letter provides updated 
information on foundation-drain and building sump sampling locations, with 
clarifications. 

Video Sewer Renovation Corporation. 1987 (July 20 to September 25). Field notes and 
inspection and work reports. Documents generated by VSR Corporation during the 
inspection and cleaning of storm drains. VSR Corporation was the subcontractor that 
made the 24-hour video that has been reported as lost. 

Barros, Steve. 1992 (October 5). EG&G Rocky Flats, interoffice correspondence, "Footing 
Drains and Building Sumps." This letter provides updated information on foundation- 
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drain and building sump water sampling locations, including plans to expand the list of 
analytes. 

Yashan, Dean and Steve Barros. 1992 (November 2). A Description of Rocky Flats 
Foundation Drains, SWD-012-92. This report summarizes the foundation-drain and 
building sump sampling locations, building by building, at WETS. Maps and tables of 
sampling locations are included. 

Advanced Sciences, Inc. 1993 (April). Video tape of the inspection of the FD-444-460 outfall. 
Viewing time, approximately four hours. 

Hayes, Bill. 1993 (April). Non-Stonn Water Discharge L~~ations and Sampling at Rocky Flats, 
SWD-010-93. This document defines nonstorm water discharges and identifies 90 
nonstorm water discharge locations at WETS, including 19 foundation drains or building 
sumps. The remaining 71 locations are utility pits. The document outlines plans to 
sample these stations. 

In addition, WEDS, the master database for W E T S  environmental data, was queried for 

foundationdrain data from 1992 to the present. 

2.2 ENGINEERJNG DRAWINGS 

Engineering drawings available at the plant site were reviewed for all buildings within the 

Industrial Area to determine whether they were constructed with a foundation-drain system. 

Efforts were made to obtain original design drawings, "as built" drawings (of original building 

construction), and drawings for any additions or renovations to the building structure. A list of 

the drawings that were reviewed is provided in Appendix A. The drawings and plans reviewed 

will ultimately be archived in the Administrative Record. 

Several assumptions were made for interpretation purposes regarding the information contained 

in the engineering drawings. These assumptions are listed below: 

DnA P i  
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e If a drawing was stamped "as built," it was assumed that the elevations provided on the 

drawing had been verified and are accurate. However, this may not always be the case. 
Mr. Paul Grabrowski, the EG&G plant surveyor, stated that, due to budget constraints, 

many of the drawings for buildings were stamped "as built" with very little effort made 

to verify the elevations. Mr. Grabrowski reported that the drawings indicate the presence 

of drains and the general direction of the stormwater flow and slope of drains, but the 

elevations should not be used for design criteria (Grabrowski 1994). The elevations 

shown on the figures in this report are invert elevations, which refers to the elevation of 

the inside bottom of the drainage pipe. 

e The elevation values are assumed to correspond to mean sea level and not the Rocky 
Flats Coordinate System, unless otherwise stated, based on conversations with Mr. Paul 

Grabrowski (1994). 

2.3 VIDEO INVESTIGATIONS 

The data compilation activities identified two video investigations had been performed on the 

storm-sewer systems. The CCTV surveys were performed by separate subcontractors at 

different times. In April 1993, AS1 performed a CCTV inspection of outfall FD-444-460 (AS1 

1993). The inspection was performed to determine the layout of the storm-sewer system and 
was reviewed by Jacobs in an effort to determine whether any foundation drains were tied into 

this system. Mr. Tyler Smart (ASI) was interviewed for information pertaining to the video 

(Smart 1994). 

CCTV video footage existed for the storm-sewer system of the entire plant. The video t a p  

taken of the storm-sewer system were not located during data compilation activities and are 

believed to be lost. However, the contractor that conducted the video survey, VSR Corporation, 

was contacted. The field notes and inspection and work reports that were written during the 

, 

0 
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storm-sewer survey were acquired and reviewed. The field notes, inspection and work reports, 

and Jacobs’ review and comments are included in Appendix B. 

2.4 PHOTOGRAPH REVIEW 

Another source of information reviewed during data compilation activities included historical 

photographs taken at WETS. A review of historical photographs was conducted by Wright 

Water Engineers, Inc. to evaluate past activities that may have affected Building 124 and the 400 
Area buildings. Three types of photographs were included in the review: ground level, oblique, 

and aerial (Appendix C). 

Photographs reviewed for activities that may have affected the 400 Area buildings were primarily 

from the late 1980s. These photographs were reviewed to identify footing driins that were 

relocated. The focus of this photograph review was the outfall south of Building 440 and the 

hillside area south of Building 664. 

2.5 PERSONAL INTERVIEWS 

Several people were interviewed for information regarding the foundation drains and outfalls at 

WETS including the following: 

e Barros, Steve, EG&G Surface Water Division; 

0 Bentzinger, Jerry, EG&G (Building 776f777); 

0 Blaha, Frank, Wright Water Engineers; 

0 Burmeister, Mark, EG&G (OU1 Treatment Facility Operations); 

0 Dunstan, Leslie, EG&G Surface Water Division; 

0 Gibson, Carl, EG&G (Building 779); 
0 Grabrowski, Paul, EG&G (Engineering, Building 130); 

m P i  
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0 Koelmel, James, EG&G (400 Area Operations); 
8 Lyons, John, EG&G (800 Area Utilities); 

8 Mast, Edward, EG&G (Remediation Project Manager); 

8 Smart, Tyler, Advanced Sciences, Inc.; 

8 Steckline, Ron, EG&G (400 Area Utilities); 
8 Wagner, Rick, EG&G (Building 774); 

Kirk, Nancy (formerly Hoffman), EG&G (Waste Programs); 

8 Wilson, Sharon, EG&G (Building 991); 

8 Wistrand, Dan, EG&G Surface Water Division; and 

8 Yashan, Dean, EG&G Surface Water Division. 

The information obtained from these interviews is summarized in the building-by-building 

descriptions presented in Section 3.0. 

On December 22, 1993, a meeting was held with EG&G S W D  and Jacobs personnel (Blaha 

1994). Jacobs and SWD reviewed engineering drawings for foundation-drain outfalls that were 

known to exist and exchanged information about foundation-drain outfalls that had been relocated 

but not documented on the engineering drawings. 

2.6 ONSITE RECONNAISSANCE 

A number of onsite reconnaissances of the Industrial Area were conducted to locate foundation- 

drain outfalls and verify information that had been gathered. The objectives of those site 

reconnaissances were (1) to identify the outfall locations and determine whether they correspond 

to the locations shown on the engineering drawings, (2) to make visual observations regarding 

flow, (3) to evaluate the adequacy of the current sampling locations, and (4) to determine the 

destination of the effluent, if any. 
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The first site reconnaissance was conducted on November 30, 1993. Mr. Steve Barros (SWD) 

escorted reconnaissance personnel to most of the foundation-drain outfall and current sampling 

locations. A second site reconnaissance was performed on December 6, 1993. A third and final 
site reconnaissance O C C U K ~ ~  on February 3, 1994 inside the Protected Area (PA). 

A member of the reconnaissance team also accompanied the foundation-drain sampling crew in 
March 1994. Observations and sketches of the sampled drains were made at that time. This 
information was also used to prepare the building-by-building drawings in Section 3.0 of this 

technical memorandum. 

2.7 ANALYTICAL DATA 

@ Available analytical data were r-viewed to determi th quality of foundati .drain waters. 

Leslie Dunstan (SWD) provided data for the period from 1988 to 1991. No pre-1988 analytical 

data were found, with the exception of the results presented in a report prepared by Hoffman 
(1981). More recent data (1992 through 1993) were received in electronic format from WEDS. 

The WEDS information contains analytical data for building sumps and foundation drains for 

1992 through 1993 only (Rigor 1994). 
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3.0 FOUNDATION DRAIN AND OUTFALL LOCATIONS 

This section provides a detailed, building-by-building description of each foundation drain system 

that has been identified within the Industrial Area at WETS. The primary use of each building 

is described briefly in the subsection title. Additionally, each building is shown on a map that 

includes foundation drain and storm drain locations; outfall locations; invert elevations; 

historical, current, and proposed sampling locations; OUS IHSS locations; topography; finished 

floor elevations; and high (spring 1992) water table contours when that information was 

available. Figure 3-1 is an index map to the detailed figures for each building. 

3.1 BUILDING 111 - ADMINISTRATION 

The Basement Floor Plans (tabulations in Appendix A - Drawings 1-1664-11, rev. January 8, 

1965 and 1-1665-11, rev. February 27, 1961) and the Foundation Drain Plan (Drawing 25581-8, 

rev. December 9, 1975) for Building 111, show a 4-inch tile drain around the perimeter of the 

basement foundation. The foundation drain, invert elevations, and the layout of the foundation 

drain for Building 111 are shown in Figure 3-2. The type of backfill used around the drain 

system and foundation was not recorded. The finished grade elevation of the basement of 

Building 11 1 is approximately 6,030 feet. The drain slopes from the center of the south wall 

of the basement toward the northeast comer. The outfall location may be located 130 feet north 

of the building in the drainage ditch as indicated on the engineering drawings (tabulations in 

Appendix A). 

Based on all the engineering drawings reviewed and interviews conducted, a discrepancy exists 

about the locations of the outfall for the foundations drains from Building 11 1; three possible 

discharge locations may exist. The three possible outfall locations are (1) a manhole located 

west of Building 115 that discharges to an outfall northwest of Building 115, (2) a manhole 

located at the northeast corner of Building 111 that discharges into the sanitary sewer, and (3) 
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a sump located in the basement at the south end of Building 11 1 that discharges to an unknown 

location. The following text discusses each of these possible discharge locations. 

d 5 .  Werkema (1977) described the outfall for Building 111 
foundation drains as being located north of the northeast corner of Building 11 1. However, 

Hoffman (1981, 1983) indicated that the outfall was located in a drainage ditch north of the 

northwest comer of the building. S W D  personnel performed a field inspection of the drainage 

ditch but did not locate the outfall identified by Hoffman (Yashan and Barros 1992). A possible 

outfall location was identified during the December 6, 1993 Jacobs site reconnaissance. Riprap 

has been placed on the slope of the drainage ditch, north of the northwest comer of the building, 

for erosion control. Although a discharge pipe was not found, a slight depression of the ground 

leading away from this location may indicate where a trench was dug to reroute the drain pipe. 

This location was dry during the site reconnaissances conducted on December 6 and 7. From 

1978 through 1991, surface-water samples were collected at sample station FD-111-1 in the 

drainage ditch near the suspected outfall. Since 1991, the station has not been sampled because 

it was normally dry (Barros 1992). 

The Site Utility Plans also show a manhole on the west side of Building 115 that connects into 

a storm drain and discharges into the drainage ditch northwest of Building 115. The area of the 

suspected outfall is depicted in Figure 3-2 near surface-water sample station FD-111-1. Other 

information suggests the foundation drain pipe may have been rerouted as a result of the 

construction of Building 115 in 1983 (Yashan and Barros 1992; Blaha 1994). However, the area 

west of Building 115 was checked during site reconnaissance in January 1994, and the manhole 

for the storm drain could not be located. This may indicate that the storm drain was never 

constructed or that it was removed and the 1983 Site U t i l i ~  Plans do not reflect the change. 
'\\ 

Manhole. northeast of Building 11 1. The Site Utility Plans (Drawing 15501-027-M, rev. July 

20, 1990) show a manhole located north of the northeast comer of Building 11 1. The Building @ 
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111 foundation drain may have been rerouted to the manhole located at the northeast corner of 

Building 111, which is c o ~ e ~ t e d  to a sanitary-sewer pipe extending south along the east side 

to a manhole located on the east side of Building 11 1. Removal of the manhole cover located 

northeast of Building 111 during the February 1994 site reconnaissance revealed that the 

manhole is a cleanout for the sewer. A &inch-diameter corrugated metal pipe connects into the 

north side of the manhole. It could not be determined whether the foundation drain for Building 

111 was connected to the manhole located northeast of Building 111. 

SumD in the basement of BuildinP 111. A review of the basement floor plans (tabulation in 

Appendix A) indicates a sump is located near the southern end of the basement. There are 

conflicting reports about the source of sump influent. Yashan and Barros (1992) report that this 

sump may be the collection point for the foundation drain. The engineering drawings reviewed 

(tabulation in Appendix A) do not show a connection between the sump and the foundation 

drain. Also, it appears unlikely the foundation drain discharges to the sump, assuming that the 

invert elevations of the foundation drain are correct. Based on construction characteristics of 

other buildings of similar age at WETS (Appendix D - Shepherd 1952), it is likely that the 

sump is the collection point for the floor drains in the basement of Building 11 1. The sump was 

first sampled in April 1993 as sampling station BS-111-2. Based on all information reviewed, 

it is not known where the sump discharges. 

3.2 BUILDING 124 - POTABLE WATER TREATMENT 

The Building 124 Foundation Plan (Drawing RF-24-Fl-C, rev. March 19,1953) shows a &inch- 

diameter, perforated, corrugated-metal pipe around the foundation of Building 124. Building 

124 foundation drain, foundation drain invert elevations, and the layout of the foundation drain 

system axe shown in Figure 3-3. The type of backfill used around the foundation and the drain 

system is unknown. The finished grade elevation of the basement of Building 124 is 6,044 feet 

above mean sea level (MSL) (Drawing 25581-3, rev. June 13, 1975; Drawing RF-24-Yl-B, rev. 

I 
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March 19, 1953; Drawing RF-24-109-B, March 19, 1953). Foundation drain water flows from 

the center of the west wall of Building 124 eastward and discharges to a manhole on the east 

side of the building (Drawing 25581-3, rev. June 13, 1975). There appears to be conflicting 

information about the foundation drain discharge location. Existing information indicates two 

possible discharge locations: (1) the hillside south of Building 124 uphill from Woman Creek 

and (2) a manhole east of Building 124 that is believed to be connected to the storm sewer by 

a 15-inch-diameter pipe that eventually discharges south of Building 664 (located in Figure 1-2 

as sample station FD-444-460). The outfall south of Building 124 has not been located and 

discharge from this reported outfall has not been observed (Blaha 1994, Barros 1994). The 

Building 124 Manager, Mr. David Webb, stated that the possible discharge point located east 

of Building 124 was plugged at the manhole (Webb 1994). 

\ 

A sump was observed on the east side of Building 124, adjacent to the manhole; and, according 

to Mr. Webb (Webb 1994), the building foundation drain water collects in this sump. The 

sump is not shown on engineering drawings (tabulation in Appendix A), and the installation date’ 

of the sump is not known. Mr. Webb stated that the sump discharges into settling tanks that are 

part of the water treatment system located east of Building 124 (Webb 1994). The water from 

the treatment system is piped to cooling towers in the 400 Area where it  is then distributed 

around the plant site for process needs. 

No historical analytical data for the potential outfall located south of Building 124 was located. 

The outfall on the hillside south of Building 124 was removed or rerouted (Drawing 27006-4, 

rev. June 18, 1975; Photo 18333-00 - Appendix C) before the foundation drain sampling 

program began. Consequently, the foundation drain water for Building 124 has never been 

sampled. 
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3.3 BUILDING 371/374 AND SUBSTATIONS 517/518 - PROCESS WASTE 

TREATMENT FACILITY 

Based on the Area Plot Plans for Foundations and Storm Drains (Drawing 25022-004, rev. 

August 19, 1980) for Building 371/374, two independent drain systems are located under 

Building 371/374: a foundation drain system located around the perimeter of the building and 

a drain system located beneath the subbasement of the building. The perimeter drain system is 

constructed of 8-inch-diameter porous concrete pipe. The subbasement foundation drain system 

is constructed of 6-inch-diameter porous concrete pipe and 12-inch-diameter porous concrete- 

asbestos pipe. Some sections of the 12-inch-diameter concrete-asbestos pipe are perforated. The 

drawings show the backfill material used around the pipe was compacted sand. The area plot 

plan for Building 371 foundation drains is shown in Figure 3-4. Substations 517/518, invert 

elevations, and the layout of the foundation drains are illustrated in Figure 3-5. The figures 

illustrate six outfalls, three for Building 371/374 and three for the 517/518 substations. The six 

outfalls discharge into a northeast-flowing drainage ditch that is a tributary to North Walnut 

Creek. The six outfalls are summarized in the following listing: 

0 Outfall 1, located at the site of sample station FD-371-1 (Figure 3-4), was the discharge 

point for the storm sewer located southeast of Building 371. This storm sewer has been 

abandoned in place (Drawing D25022-004). No other details relating to the abandonment 

were available. 

0 Outfall 2, located at the site of sample station FD-371-2, is approximately 150 feet 

southeast of Building 371 (Figure 3-4). Historically, this location has been sampled as 
the discharge location for the basement foundation drain system for Building 371 as 

shown in the Area Plot Plan (Drawing 25022-004, rev. August 19, 1980). Based on a 

comparison of subbasement and perimeter foundation drain elevations, it appears that 

Outfall 2 may have been the original discharge location of the perimeter foundation 
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drains. Outfall 2 was rerouted approximately 100 feet to the northeast of the original 

outfall during the construction of the PSZ in 1983 (Drawing 27550-002, rev. May 4, 

1982). The new outfall is a 10-inch-diameter polyvinyl chloride (PVC) pipe with a gate 

valve on the end located at a concrete headwall. The perimeter drain system is 

constructed of porous-concrete pipe. The type of pipe used to construct Outfall 2 is 

PVC. The location of the connection between the porous-concrete and PVC pipes is not 

known. The observed flow rate at the current location of Outfall 2 was approximately 

1 gallon per minute (gpm) during the March 1994 sampling event (Appendix E). 

0 Outfall 3, illustrated in Figure 3-5, is located at the site of sample station FD-371-3. 

Outfall 3 has been identified as the discharge location for the Building 371 subbasement 

foundation drain system (Drawing 25022-004, rev. August 19, 1980). Drawing 25043- 

049, Site Plan Development, shows the subbasement drain effluent leaving the drain 

system through Outfall 3. The subbasement foundation drain system discharging at 

Outfall 3 is constructed of several types of pipe. The initial collection system is 

constructed of 6-inch-diameter porous-concrete pipe. The 6-inch-diameter pipes all 

terminate at a central sump. The pipe exiting the sump is constructed of 12-inch- 

diameter concrete-asbestos. The final segment of the subbasement foundation drain is 

12-inch-diameter perforated-concrete asbestos pipe (Figure 3-5). 

During the March 1994 sampling event, Outfall 3 was observed flowing at a rate of 

approximately 1.5 gpm (Appendix E). The perimeter basement and subbasement drain 

systems for Building 371 (sample stations FD-371-2 and FD-371-3) may. have been 

connected during the construction of the PSZ in 1983, and all of the discharge may be 

through Outfall 3 (Appendix E). 

e Outfalls 4, 5 ,  and 6 are discharge locations for the foundation drain system around the 

517/518 substations illustrated in Figure 3-5. The discharge points for Outfalls 4 and 5 
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are located near sampling stations FD-371-4 and FD-371-5, respectively. The foundation 

drain piping system for substations 517/518 that discharges at Outfalls 4 and 5 is 

constructed of 6-inch-diameter PVC pipes (Drawing 25022-004). The discharge point 

for Outfall 6 is located near sampling station FD-371-6. The foundation drain pipe 

discharge at Outfall 6 is shown as cast iron on Site Utility Plans drawings (Drawing 

15501-011-M, rev. July 20, 1990; Drawing 15501-019-M, rev. July 20, 1990). The 

backfill material used around the foundation drain pipes for substation 517/518 is 

unknown. Outfalls 4, 5, and 6 could not be located in 1983 (Hoffman 1983). Outfall 

4 is reportedly located approximately 130 feet to the south of Building 517 and may 

discharge into the drainage that flows through the area to the northeast. Outfalls 5 and 

6 are reported to discharge about 100 feet to the northeast of Building 518 into the 

drainage that flows through that area to the northeast. During site reconnaissances 

(December 1993), water was observed flowing through a drainage channel on the hillside 

east of where Outfalls 5 and 6 are shown on Drawing 25022-004 (rev. August 19, 1980). 

The source of the water may have been surface runoff or discharge from buried outfalls. 

Hoffman (1981) lists analytical data for samples collected from sample station FD-371-5 

(Outfall 5)  in March 1981. 

Personal communication with Mr. Dan Wistrand (EG&G, SWD) (Visocky 1993) suggests that 

the subbasement and perimeter basement foundation drain systems in Building 371 are connected 

and that the discharge at sampling stations FD-371-2 and FD-371-3 is from the two foundation 

drain systems. The location and date of connection of the two drain systems are uncertain. Mr. 

Wistrand stated that the roof drains for Building 371/374 are also connected to the basement 

foundation drain system. He has observed the discharge at Outfalls 2 and 3 during storm events 

and noticed a small flow increase at Outfall 2 and a significant increase in flow at Outfall 3 

(Visocky 1993). The discharge from Outfall 2 is believed to be water that enters the drain 

system after the point of connection to Outfall 3 (Blaha 1994). 
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Two sampling locations are currently associated with Building 371/374: 

e Station FD-371-MC (Figure 3-5) is sampled at a metal culvert near Outfall 1. According 

to Mr. Steve Barros, SWD, the source of the water is from steam condensate processes 

(Appendix F - Barros 1994). Samples collected at Station FD-371-MC are analyzed for 

the same parameters as foundation drain and building sump samples. 

e Station FD-371-3 is located at Outfall 3. The source of water is reported to be from the 

perimeter foundation, subbasement, and the roof drains of Building 371/374. 

Historically, water samples were also collected at sample station FD-371-COMP, which is 

located in the drainage ditch downgradient from Outfalls 5 and 6 near the 'I771 complex. 

Sampling station FD-371-COW was removed from the surface-water sampling program because 

of the historical analytical data from locations further downgradient and the OU6 monitoring 

(Barros 1992). 

3.4 BUILDING 440 - MODDFICATION CENTER 

Based on engineering drawings (tabulations in Appendix A), a foundation drain system does not 

exist for Building 440. However, the Foundation Drain Plans for Drain Terminating Points 

(Drawing 25581-1, December 9, 1975) depicts one outfall for Building 440 on the hillside to the 

south. The outfall shown on Drawing 25581-1 was for a storm drain that originated north of 

Building 440 and ran underneath Buildings 440 and 447. That outfall no longer exists, and the 

pipe was rerouted to an outfall (FD-444-460) on the hillside south of Building 664 (Photographs 

35 127-34; 37233-00; AS1 1993; Appendix C). Figure 3-6 shows the location of sampling station 

FD-444-460, which is located at this outfall. 
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A CCTV video inspection of the storm-sewer system for the 400 Area was performed in 1993 

(AS1 1993). This video footage revealed that a manhole exists in the storm-sewer lines west of 

the northwest comer of Building 440. Field notes state that "a &inch PVC [pipe] enters [the] 

vault at northeast corner from [the] east, possibly a foundation drain around Building 440" 

(Smart 1994). This pipe is not shown on the drawings (tabulations in Appendix A) but is 

apparently connected to a sump pump. Water was observed discharging through this pipe at a 

high velocity during the video inspection; however, after a short time, the discharge stopped 

(Smart 1994). The source of the discharge is not known and is considered a data gap for 

Building 440. The manhole located at the northwestern comer of Building 440 has not been 

sampled. 

All foundation drain water from the 400 Area eventually discharges to the outfall south of 

Building 664 and is sampled under the current foundation drain sampling program as FD-444- 

460. 

3.5 BUILDING 444 - MACHINING AND LABORATORIES 

Based on the Foundation Plans for Building 444 (Drawing 13608-44, rev. March 3, 1953) a 6- 

inch-diameter foundation drain exists around the perimeter of the basement area. The location 

of Building 444, foundation drain invert elevations, and the foundation drains, and other data 

compiled from drawings and interviews are presented in Figure 3-6. The drain and bacuill 

construction materials are not listed on any of the drawings reviewed for this report. The 

foundation drains slope toward the southern end of the basement to an area known as "Area Way 

2. 

Drawings of the process waste system for Building 444 (RF-44-127, January 18, 1952) show 

a pipe labeled as "footing drain" connected to the sump in the basement of the building and a 

4-inch pipe extending from the sump through the basement wall south of the sump. Mr. Ron 
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Steckline (400 Area Utilities) confirmed that this pipe is the inlet to the sump and that this sump 

is the collection point for the foundation drain water (Steckline 1993; Shepherd 1952). The 

sump discharges to the process waste system and the water is treated at Building 374. 

The foundation drain lines located south of the collection sump are lower in elevation than the 

foundation drain lines at the point of connection to the collection sump. The drawings reviewed 

for this report do not illustrate how foundation drain water that is collected at elevations beneath 

the collection sump influent elevation is transported to the sump. This mainly applies to the 

foundation drain system located in the vicinity of Area Way 2. 

A discrepancy exists about the existence and location of the outfalls for the foundation drains 

for Building 444. As previously stated, it is believed the water from the foundation drains is 

collected in a sump and then pumped to Building 374 for treatment. However, two outfalls may 

have existed for Building 444 foundation drains, but the locations are unconfirmed (Yashan and 

Barros 1992). Sampling station FD-444-460 is located at the outfall that is on the hillside south 

of Building 664 (shown in Figure 3-6 and Figure 1-2). This outfall is the discharge point for 

a major storm-drain system for the 400 Area (AS1 1993). Because a connection between the 

Building 444 foundation drain and the storm sewer has not been identified, station FD-444-460 

may be incorrectly named. Mr. Trujillo (EG&G Civil Engineering) reported that the FD-444- 

460 outfall was constructed in August 1987 (Trujillo 1994). The second reported outfall has 

not been located. 

I 

3.6 BUILDING 447 - ASSEMBLY AND WASTE PROCESSES 

The Floor Trenches and Underground Piping drawing (Drawing 1-3326-47, rev. June 26, 1964) 

show that a 4-inch-diameter farm-tile drain exists around the western perimeter of the basement 

foundation. Building 447, the foundation drain invert elevations, and the layout of the 

foundation drain system are shown in Figure 3-6. The 4-inch-diameter farm tiles were 
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reportedly laid with 1/8-inch joints between the tiles. The upper half of the joints were to be 

covered with asphalt felt and wired in place. Next, the tiles were covered with coarse gravel 

backfill to 12 inches above the top of the tile (Drawing 1-3326-47). The foundation drain for 

Building 447 connects to the "interceptor drain line" running under the building. The interceptor 

line is an 8-inch corrugated-metal pipe that originates near Building 448 and slopes from north 

to south. The foundation drains in Building 447 slope to the east from the.center of the west 

wall and connect to the "interceptor drain line" at both the north and south walls of the building. 

The Site Utility Plans showed the interceptor drain line historically discharged to the hillside 

south of Building 447 (Drawing 15501-052-M, rev. July 20, 1990). Currently, the foundation 

drain pipe is connected to the storm-sewer system (AS1 1993) that discharges at the outfall 

located at sampling station FD-444-460 (as shown in Figure 3-6). a 
3.7 BUILDING 460 - NONNUCLEAR MANCTFACTUR.ING/STAINL~S-STEEL 

MACHINING 

There are conflicting reports about the existence of foundations drains at Building 460. 

According to engineering drawings (tabulations in Appendix A), a foundation drain system does 

not exist for Building 460. Mr. Ron Steckline (400 Area Utilities) confirmed Building 460 

contains no foundation drains (Steckline 1993). However, Yashan and Barros (1992) state that 

the system does exist. 

Based on the Storm Drain Layout (Drawing 36010-100, rev. October 9, 1984), a storm-drain 

system is located around the east, west, and south sides of Building 460. The Building 460 

storm-drain system is shown in Figure 3-6. The invert elevations for the Building 460 storm- 

drain system were not presented in drawing D-36010-100. The storm-drain outfall was 

originally located on the hillside south of the building but has been rerouted to discharge at the 
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location of sampling station 444-460, south of Building 664. Sampling station FD-444-460 is 

shown in Figure 3-6 (AS1 1993; Photos 35127-34; 37233-00 - Appendix C). 

A video inspection of the storm sewer (AS1 1993) showed that ten 6-inch-diameter PVC roof 

drain pipes enter the storm sewer along the west side of Building 460 (Smart 1994). The video 

also revealed that a cinch-diameter PVC pipe enters the storm sewer on the east side of the 

building, west of the northwest comer of Building 447. This pipe is possibly an abandoned 

sanitary-sewer line or another roof drain from Building 460 or 447 (Smart 1994). This pipe is 

not shown on any of the engineering drawings (tabulation in Appendix A). The video also 

revealed groundwater infiltrating into the storm-sewer system at several locations near Building 

460 through cracks in the pipes and offsets at  the joints. 

3.8 BUILDING 559 - ANALYTICAL LABORATORY 

According to engineering drawings (tabulation in Appendix A), a foundation drain system does 

not exist for Building 559. However, the tunnel between Buildings 559 and 561 does have a 

foundation drain. The tunnels between Buildings 559 and 561, invert elevations, and the 

foundation drain are shown in Figure 3-7. Drawing 23452-102 (rev. January 5, 1973) shows 

that a pit in Building 561 was constructed with a &inch-diameter, perforated, corrugated-metal 

pipe drain around its exterior. In 1974, a similar pit was constructed in Building 559 with a 

foundation drain of cinch-diameter, perforated, corrugated-metal pipe around the exterior of the 

pit (Drawing 23452-203, rev. September 1974). The two pits are connected by an underground 

tunnel. The Building 559 drain extends along the outside of the tunnel and ties in to the existing 

drain for the Building 561 pit (Drawing 23452-203, rev. September 1974). 

Both foundation-drain systems (Building 559 pit and Building 561 pit) discharge to a collection 

sump located about eight feet west of the tunnel between the two buildings near the northwest 

comer of the Building 561 pit. The sump formerly discharged to the storm-sewer system located 

~ 
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at the south and west perimeter of Building 559. The storm-sewer system turns north at the 

southwest corner of Building 559 and then flows northwest to the outfall located on the hillside 

west of Building 516. The outfall was historically identified as sample station FD-516-1 

(Figure 3-5). The analytical results of effluent water collected from surface-water sampling 

station FD-516-1 were a combination of water collected from the foundation-drain system around 

the tunnel connecting Buildings 559 and 561 and the storm-sewer system around the south and 

west perimeter of Building 559. In 1992, the sampling-station locations were changed in an 

attempt to collect a discrete foundation-drain system sample. Sampling station FD-516-1, 

located at the outfall west of Building 516, was removed from the sampling program. The 

sump, located northwest of the Building 561 pit was added to the surface-water sampling 

program and identified as sampling station FD 559/561. This change was performed at the 

direction of Mr. Barros in 1991. In March 1993, the effluent from the sump was rerouted from 

discharging into the storm sewer to discharging into the sanitary-sewer system at Building 560 

using a two-inch-diameter vinyl hose. The two-inch-diameter vinyl hose is located on the 

ground surface and follows the eastern perimeter of Building 559. The sump effluent discharge 

point was changed because carbon tetrachloride was detected in samples collected from the 

sump. Currently, the foundation-drain water collected at the sump is transported to the sanitary- 

sewer system and is treated at the Waste Water Treatment Plant (WWTP). The sump (FD 

559/563) is not currently sampled (Barros 1994; Gibbs 1993). 

3.9 BUILDING 707 - PLUTONIUM PROCESSING 

Based on engineering drawings (Drawings RF-BZ-2045 1-05 through RF-Bz-2045 1-09, rev. 

November 4, 1970), a 6-inch-diameter foundation-drain system exists beneath Building 707. 

The pipes are surrounded by "graded filter material"; however, the drain pipe material has not 

been reported. The location of Building 707, invert elevations, and the layout of the foundation 

drains are shown in Figure 3-7. The drains beneath the building are 6-inch-diameter "subsurface 

pipe" and slope from the east to the west. The east-west lateral foundation drain lines connect 
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to an 8-inch-diameter "subsurface pipe" that slopes from the north to the south and is located 

along the west perimeter of Building 707. These "subsurface pipes" are placed on 6 inches of 

"graded fill material" with 12 inches of "graded fill material" on top and on each side of the 

pipe. At the southwest corner of Building 707, the foundation-drain system connects into the 

storm-sewer system. The storm-sewer system outfalls east of Building 707 at the 750 culvert. 

This outfall is located south of Building 997. The water eventually enters the B-series ponds. 

Storm-sewer-system sampling is currently conducted at station BS-707-2, which is a vault located 

north of Building 709 and adjacent to the cooling tower located south of Building 707 (Figure 

3-7). According to observations made during the March 1994 sampling event, the source of the 

water in the vault is likely to be surface-water runoff or groundwater infiltrating through cracks 

in the concrete rather than foundation-drain waters from Building 707 (Appendix D). Water 

from the vault discharges into the storm-sewer system located about 35 feet north. The storm- 

sewer system then connects to a manhole that is identified as sampling station FD-707-04 
(Drawing 15501-030-M, rev. July 20, 1990). 

Historically, samples were collected at sample station BS-707-3, a sump in the "old" process 

drain manhole located approximately 100 feet east from the northeast comer of Building 707 
(Hoffman 1981). According to Mr. Steve Barros (SWD) (Barros 1994), this location is no 

longer sampled because the sump has been dry since approximately 1992 (Appendix F). 

The storm-drain outfall identified as the 750 Culvert is illustrated in Figures 3-7 and 1-2. The 

750 Culvert has been included in the sampling schedule from the beginning of the surface-water 

sampling program. The identification code for the samples collected at the 750 Culvert was 

originally FD-707-1, although the discharge includes water from Buildings 559, 750, 776, 777, 
778, and 707, and surface-water runoff from the drainages located east of the buildings. Barros 

(1992) stated that, currently, the 750 Culvert was being sampled on a weekly basis. However, 

sample collection was terminated in August 1994. Furthermore, Mr. Barros stated the incorrect 
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sample identification number, FD-707-1, was also removed from the program. The S W D  
stopped sampling the 750 Culvert in August 1993 (Barros 1993 - Appendix D). 

3.10 BUILDING 771 - PLUTONIUM AND AMERICIUM RECOVERY 

The Foundation Drain Plan (Drawing 25581-5, rev. December 9, 1975) and Site Utility Plans 

(Drawings 15501-012-M and 15501-013-M, rev. July 20, 1990) show a foundation-drain system 

for Building 771 that has three discharge locations on the northwest side of the building. 

However, the Foundation Plan Section (Drawing RF-V71-10008, August 6, 1962) and Sewage 

and Drain Lines (Drawing RF-71-113-D, rev. May 11, 1953) drawings show only the section 

of foundation-drain pipe along the north wall of the building and one of the discharge locations. 

The drain pipe located along the north wall of the building is a 6-inch-diameter vitrified-clay 

pipe. The location of Building 771, invert elevations, and the layout of the foundation and storm 

drains are shown in Figure 3-8. 
0 

A storm-drain system containing a network of cast-iron pipes is beneath Building 771, according 

to Underground Plumbing Plans (Drawings RF-71-100 through RF-71-104, rev. May 11, 1953). 

These plans show numerous 6-inch-diameter downspouts that are presumably connected from 
the building roof drains to the storm-drain system located under Building 771. Numerous floor 

drains within the building appear to also discharge into the storm-sewer system beneath Building 

771. The storm-sewer system beneath Building 771 discharges to Manhole No. 3 located 

approximately 100 feet northwest of the northwest comer of Building 771. A foundation-drain 

system is also located around the perimeter of the original building. 

According to drawing D25581-1 B (December 9, 1975), a series of tunnels exists to the south 

and east of Building 771, south of Building 774, and between Buildings 771 and 776 (Figure 3- 

8). However, this drawing does not provide elevations or foundation-drain locations. All other 
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drawings reviewed for this technical memorandum did not indicate the existence of these tunnels 

or foundation drains associated with them. These tunnels are reportedly used as walkways and 

do not store hazardous materials. It is suspected that the foundation drains for these tunnels 

would connect to Buildings 707, 771, and 779. 

The three discharge locations for Building 771 foundation drains and storm sewers are described 

below: 

0 Discharge location number 1 is located at Manhole No. 3 near the northwest corner of 

Building 771 (Figure 3-8). Effluent from the storm-sewer system beneath Building 771, 

the roof-drain system that is connected to the storm-sewer system, and part of the 

foundation-drain system discharge into Manhole No. 3. Manhole No. 3 originally 

discharged to ground surface north of Building 771. However, the outfall was rerouted 

to the storm-sewer system at a location north of the plant site on an unknown date. A 

construction drawing for the PSZ fence (Drawing 27550-050, rev. May 10, 1982) depicts 

the effluent pipe from Manhole No. 3 as being blocked, and a gate valve has been 

installed on the pipe connecting to the storm sewer. In a conflicting report, Mr. Dan 
Wistrand (SWD) stated that the effluent from Manhole No. 3 discharges to the small 

pond located on the north side of Building 774 (Blaha 1994). Drawings reviewed during 

the preparation of this report did not confirm Mr. Wistrand’s report. 

8 Discharge location number 2 is identified as Outfall 2. Outfall 2 has not been located; 

however, it is depicted on the drawings as the southernmost outfall on the west side of 

Building 771. Outfall 2 discharges from a 6-inch-diameter corrugated-metal pipe to the 

ground surface west of Building 771 (Site Utility Plans Drawing 15501-013-M, rev. July 

20, 1990). It is believed that this outfall may discharge foundation-drain water from the 

southern portion of Building 771. 
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0 Discharge location number 3 is identified as Outfall 3. The Foundation Drain Plan 

(Drawing 25581-5, rev. December 9, 1975) shows Outfall 3 is a Cinch-diameter 

vitrified-clay drain that discharges to the storm sewer on the west side of the building. 

This section of the foundation-drain system was constructed for the addition on the west 

side of Building 771. 

The Building 771 sampling locations have been changed since the start of the sampling program. 

Initially, sample station FD-771-1 was located west of Building 771 and was the only foundation- 

drain sampling station (Werkema 1977). This Sampling station probably represented the 

southernmost outfall on the west side of the building (Outfall 2) and may have discharged at 

ground surface. Hoffman (1981) identified a second foundation-drain outfall and sampling 

station, FD-771-4, which is located on flat ground west of FD-771-1. Hoffman (1983) stated 

that these outfalls no longer exist because of construction of the PSZ in 1983. However, a 

review of the PSZ Plan (Drawing 27550-050, rev. May 10, 1982) does not indicate that these 

outfalls were removed. These sampling locations were deleted from the program, and the 

outfalls were either rerouted to the storm-sewer system or abandoned in place. 

The sampling station identification code FD-771-1 has been used for two separate locations. 

Before 1983, FD-771-1 referred to the outfall pipe previously described and was located on the 

west side of Building 771. From May 1993 to the present, FD-771-1 refers to a location 

"approGmately 50 feet southwest of the southwest comer of the old 773 guard post" (Barros 

1992). This location is a surface inlet to the storm-sewer system. 

Two sumps are located in Building 771. The sampling location numbers for these sumps are 

BS-771-2 and BS-771-3, which have been sampled in the past. BS-771-2 was located "in Room 

146" and was sampled from 1977 through 1980. BS-771-3 was located "in the Elevator Pit" 

(Yashan and Barros 1992). Sampling stations BS-771-2 and BS-771-3 were not shown on any 

of the drawings reviewed for this report. There is no record of the dates that BS-771-3 was 
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sampled. These stations have been deleted from the current program because the water in the 

sumps is pumped to the process waste collection system and sampling would require special 

precautions (Hoffman 1983). 

3.11 BUILDING 774 - OLD PROCESS WASTE TREATMENT FACILITY 

Building 774 has undergone numerous construction and foundation-drain system changes since 

the building was constructed in 1952. The location of Building 774, invert elevations, and the 

layout of foundation drains, are illustrated in Figure 3-8. The original building plans and 

elevations drawing (Drawing RF-74-1-G, rev. November 1953) show a 6-inch tile foundation- 

drain exists around the perimeter of the original building and discharges to the ground surface 

north' of the northwest corner of the building. The discharge point may correspond to a storm- 

sewer outfall at sample station FD-774-1, located northwest of the building, according to the Site 

Utility Plans (Drawing 15501-013-M, rev. July 20, 1990). There have been several additions 

to Building 774, including the West Addition in approximately 1962, the East Addition in 

approximately 1965, the South Addition in 1973, and the Waste Treatment Addition (North) in 

1990. The Foundation Drain Plan (Drawing 25581-6, rev. December 9, 1975) illustrates that 

a 4-inch-diameter PVC foundation-drain system was constructed for the north and east additions. 

@ 

A foundation-drain outfall and a storm-drain outfall were constructed to accommodate the 

expanded drain system of Building 774, according to the Site Utility Plans (Drawing 15501-013- 

M, rev. July 20, 1990). An %inch-diameter, corrugated-metal pipe, foundation drain was added 

along the south and west walls of an addition on the south side of Building 774. During the 

installation of the additional 8-inch-diameter foundation drain, the system was reportedly 

connected to the storm-sewer system. As a result, the foundation drains for Building 774 may 

I discharge to the 18-inch-diameter storm sewer that slopes from the south to the north and runs 

along the west side of Building 774. l o  
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Three outfalls exist for the foundation drains for Building 774, one of which is sampled regularly 

under the current program. The three outfalls are shown in Figure 3-8 and are described below: 

0 The outfall at sampling station FD-774-1 is a discharge pipe for the 18-inch-diameter 

storm-sewer line located along the west side of Building 774. A segment of this storm- 

sewer system is depicted as exiting at the southwest corner of Building 774 and connects 

to the 18-inch-diameter storm-drain line that slopes from south to north and runs along 

the west side of the building (Drawing 15501-013-M, rev. July 20, 1990). The drawing 

also depicts the supplemental foundation drain added to the southern addition of Building 

774. It may be the case that the foundation drain on the southern addition of Building 

774 connects to the storm-sewer line that exits from the southwestern comer of the 

building. Hoffman (1983) describes the storm-sewer outfall location for the 18-inch- 

diameter line located west of Building 774 as a sampling location, but the original 

foundation drains may or may not have been connected to the storm sewer. The northern 

addition to Building 774 was built at the location of the original storm-sewer drain 

discharge pipe, and the pipe may have been rerouted during the construction. Dow 

Chemical Company memoranda from the early 1970s (Appendix D) state that Buildings 

771 and 774 footing drains discharged into a small pond located north of the buildings. 

(Freiberg, Piltingsrud, and Werkema). Discharge from the storm drain (at sampling 

station FD-774-1) flows into a small pond north of the building and eventually into North 

Walnut Creek. However, Yashan and Barros (1992) state that water from the pond is 

collected in the OU4 Interceptor Trench System where it is then treated. The outfall (at 

sampling station FD-774-1) was flowing during the 1994 site reconnaissances (Appendix 

E) and is sampled regularly under the current program. 

0 The outfall at sampling station FD-774-2 is a 4-inch-diameter PVC pipe that connects to 

the foundation-drain system for the north addition to Building 774 (Drawing 37728-002, 

rev. March 9, 1990). During the construction of the addition to the north.side of the 
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building, the foundation-drain pipe was extended to discharge to the small pond north of 

Building 774. Reportedly, the discharge pipe is consistently dry (Wagner 1993 - 
Appendix F). The drain may have been blocked during construction on the north side 

of the building, but no documentation exists to confirm that the drain was rerouted or 

plugged. Mr. Rick Wagner (Building 774) stated that the drain was inspected and the 

outfall was free from obstructions (Wagner 1994). The outfall located at sampling station 

FD-774-2 has never been sampled but is inspected at each sampling event to confirm that 

it is dry. The March 1994 sampling event confirmed that FD-774-2 was dry (Appendix 

D) * 

0 The outfall located at sampling station FD-774-3 is a 6-inch-diameter corrugated-metal 

pipe connected to the storm-drain system. This outfall is located on the hillside northeast 

of Building 774 (Drawing 15501-013-M, rev. July 20, 1990). A 4-inch-diameter PVC 

foundation drain located on the south side of the east addition connects to the 6-inch- 

diameter corrugated-metal pipe storm drain. This outfall has never been sampled and is 

usually dry (Appendix D). Discharge from this outfall collects in the OU4 drain system 

where it is then treated (Appendix D). ' 

A subgrade drainage system was installed in Room 103 (not illustrated in Figure 3-8) to alleviate 

flooding problems in the basement of Building 774 after the construction of the north side 

addition (Waste Treatment Addition, Drawing 37728-002, rev. March 9, 1990). The subgrade 

drainage system consists of a sump that extends approximately 3 feet below the basement floor 

(Drawing 29655-470, rev. May 11, 1990). The sump consists of 10-inch-diameter well casing 

and screen. The bottom portion of the sump is described as a 10-inch-diameter, Johnson well 

screen with a standard sized screen opening. The screen section is 2 feet, 6 inches in length. 

A steel plate was welded onto the bottom of the screen section. A 3-feet, 9-inch section of 10- 

inch-diameter, seamed casing then extends from the screen section to above the finished floor. 

The sump pumps the groundwater from beneath the building into a holding tank at a reported 
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rate of approximately 3,500 to 6,000 gallons per month (Wagner 1994). The water from the 

tank is then transported by truck to Building 374 for treatment. 

3.12 BUILDING 732 - SUPPORT; BUILDING 776 - PYROCHEMISTRY, WASTE 

REDUCTION, AND PREVENTIVE MAI[NTENANCE; BUILDING 777 - 
ASSEMBLY AND PRODUCTION SUPPORT LABORATORIES; BUILDING 778 - 
LAUNDRY, LOCKER ROOMS, AND MAINTENANCE SHOPS 

During data compilation tasks performed for OU9, the following drawings that identified 

foundation drains for Buildings 732, 776, 777, and 778 (dates unknown) were observed. 

Building Numbers 

Building 732 

Buildings 776, 777, 778 

Drawing Numbers 

D25845-1 and 4 

D2545-1 Sheet 5 

Preliminary efforts to obtain copies of these drawings were unsuccessful. However, it is 

expected that these drawings will be obtained before the finalization of this technical 

memorandum. The outlines of Buildings 732,776,777, and 778 are shown in Figure 3-9. The 

foundation drains will be added after the referenced drawings are obtained. 

3.13 BUILDmG 779 - RESEARCH AND DEVELOPMENT 

Engineering drawings for the original Building 779 (tabulation in Appendix A) do not show the 

existence of foundation drains. However, it should be noted that the local water table was 

recorded at approximately 5,975 feet above MSL during the spring of 1992 and the invert 

elevation for the footing of the original building basement is shown as 5,959 feet above MSL. 

Comparing the seasonal high water table elevation in 1992 with the invert elevation of the 

basement footers shows the basement was about 16 feet below the local groundwater table. a 
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During a February 3, 1994 interview, Mr. Carl Gibson (Building 779 Utilities) stated that he 

was not aware of any drains or sumps that would collect groundwater around the basement. He 

stated that the basement frequently has problems with groundwater infiltrating through the 

foundation during the high water table months (Gibson 1994 - Appendix F). Four large concrete 

tanks are located beneath the basement of the building and extend approximately 30 feet below 

the basement floor. Mr. Gibson stated that groundwater infiltrates into one of the tanks through 

cracks in the concrete (Gibson 1994 - Appendix F). These tanks are monitored daily and any 

water that is detected is collected and is pumped to Building 374 for treatment. 

Based on the Foundation Drain Plan (Drawing 25581-7, rev. December 9,  1975), a foundation 

drain exists for the Building 779 addition, which was constructed in 1968. The original building 

and addition, invert elevations, and the layout of the foundation-drain system are shown in 

Figure 3-10. The Grading and Drainage Plan for the Building 779 addition (Drawing 201 12-01, 

rev. September 12, 1968) illustrate that a 6-inch open-tile drain begins at the northern part of 

the western wall and continues along the northern wall of the building. The foundation drain 

slopes from south to north along the western wall. The foundation drain then turns to the east 

along the northern wall of Building 779. The Building 779 foundation drain then connects to 

a 10-inch-diameter vitrified-clay foundation drain that slopes from south to the north and 

discharges onto the hillside north of the Solar Ponds (Drawing 15501-021-M, rev. May 14, 

1990). 

During site reconnaissances, two outfalls were observed on the hillside northeast of Solar Pond 

207C and Building 779. One of these outfalls is reportedly the discharge point for foundation- 

drain waters; however, it is uncertain which outfall. The westernmost outfall on the hillside is 

constructed of 18-inch-diameter corrugated-metal pipe and is identified as sampling station FD- 

779-1. Since the initiation of the sampling program, this sampling station has been identified 

as being representative of the foundation-drain water from Building 779. During site 

reconnaissances, water was observed flowing from the outfall at sampling station FD-779-1 at 
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an estimated flow rate of less than 0.25 gallons per minute. Water discharge at this location is 

reportedly collected by the OU4 drain system (Barros 1993). 

During site reconnaissances performed in the area of station FD 779-1 as recently as March 

1994, effluent was observed discharging from a second outfall. This outfall is shown in Figure 

3-10 as proposed sampling station FD-779-2. The discharge was from a 10-inch-diameter pipe 

located approximately 10 feet to the east of sampling station FD-779-1. Based on the Grading 

and Drainage Plan for the Building 779 addition, it is believed that the easternmost outfall 

(proposed sampling station FD-779-2) is the discharge point for the foundation drains of Building 

779. As a result, it is uncertain whether the correct outfall is currently being sampled for 

Building 779 foundation drain effluent. Proposed sampling station FD-779-2 is currently being 

sampled as SW85 in the surface-water sampling program. a 
3.14 BUILDING 790 - LABORATORY AND SUPPORT 

Engineering drawings (tabulation in Appendix A) do not show foundation drains for Building 

790, which was under construction at the time of the most recent drawings. However, Barros 

(1992) stated that foundation drain FD-790 is located in a manhole, which is part of.the storm- 

sewer system near the southwest corner of the building. Beginning in March 1994, the manhole 

was sampled as Sampling Station FD-790. 

3.15 BUILDING 850 - ADMINISTRATION 

The First Floor Plan for Building 850 (Drawing 28234-106, rev. December, 12, 1985) shows 

a basement in the northeastern quadrant of the building and a Cinch-diameter vitrified-clay pipe 

foundation drain around the perimeter of the partial basement. The backfill material used with 

the foundation drain is not known. The location of Building 850, invert elevations, the layout 

of the drain system, and the outfall location are shown in Figure 3-11. The foundation drains 
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in Building 850 slope from the northwestern corner toward the southeastern comer of the 

basement. From the Southeastern corner of the building, the foundation drain discharges through 

6-inch-diameter vitrified-clay pipe to an outfall on the hillside south of Building 850, 

approximately 50-feet south of the plant security fence. 

Investigation of Foundation Drains Organization: Environmental Management 

Hoffman (1983) identified the outfall as sampling station FD-860-1. In 1986, the identification 

code of this sampling location was changed to FD-850-1 (Barros 1992). Barros (1992) stated 

that the outfall "is marked by vegetation which clogs the flow of water and makes sampling 

impossible" and *#the vegetation will have to be removed if future sampling is desired." As a 

result of the vegetation, the outfall is usually dry and, therefore, has not been sampled. FD-850- 

1 was removed from the sampling program in 1991. 

0 4  

3.16 BUILDING 865 - MATERIAL AND PROCESS DEVELOPMENT LABORATORY 

The Cast-In-Place Pile Plan (Drawing 21141-01, rev. June 15, 1972) shows that Building 865 

has a 6-inch perforated-asbestos foundation drain in four segments. The location of Building 

865, invert elevations, and the layout of each segment of foundation drain are illustrated in 

Figure 3-12. The four segments of the buildings foundation drain are the following: 

e The southern segment slopes to the east from the southwest corner of Building 865 and 

connects to a 6-inch-diameter steel-pipe storm drain at the southeastern corner of the 

building. The storm drain flows north from the Southeastern corner of the building to 

a building sump (sampling station BS-865-2) south of Door 1. 

e At the southwestern corner of the building, a second segment of foundation drain 

originates and flows north along the western wall and connects to a drain line that flows 

from west to east. 
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0 At the northwestern corner of the building, a third segment originates and flows south 

along the western wall and connects to the drain line that flows from west to east. 

0 The fourth segment originates at the western wall about 75 feet from the northwestern 

comer of the building, flows west to east under the building, and discharges to the sump 

(sampling station BS-865-2). 

The sump effluent flows to the east through a 2-inch-diameter steel pipe (Drawing 21112-01, 

rev. June 12, 1972) that discharges at a low spot on the west side of the 800 Area portal guard 

post. The December 22, 1993 site reconnaissance observations (Appendix E) noted water 

flowing through this pipe. The sump located at station BS-865-2 is sampled as part of the 

current foundation-drain sampling program. e 
Another sump, identified by Mr. Steve Barros as sample station BS-865-1, was observed on the 

west side of Building 865 (Appendix E). The sump was not noted on engineering drawings 

(tabulation in Appendix A), and the source and destination of the water in the sump have not 

been determined. However, based on visual observations and conversations with Mr. John 

Lyons (EG&G, 800 Area Utilities - Appendix F), the sump at sampling station BS-865-1 

probably collects groundwater and discharges to the ditch west of the building (Lyons 1994 - 
Appendix F). Sample station BS-865-1 is sampled as part of the current sampling program. 

3.17 BUILDING 881 - RESEARCH ANI) GENERAL SUBPORT (PREVIOUSLY 

MACHINING) 

Engineering drawings (tabulation in Appendix A) show that Building 881 has three separate 

foundation/underdrain systems that discharge to different locations. The three systems are (1) 

a foundation-drain system located around the exterior of the foundation, (2) a storm-drain system 

located underneath the building, and (3) a drain system located in the floor of the utility tunnels. 
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The location of Building 881 and utility tunnels, invert elevations, and layout of the foundation- 

drains systems are shown in Figure 3-13. The foundation drains and utility-tunnel drains are 

discussed in the following sections. 

The Foundation Drain Plan for Building 881 (Drawing 25581-2, rev. December 9, 1975) shows 

that the foundation drains around Building 881 are constructed of 6-inch-diameter perforated 

galvanized steel, with some sections of Cinch-diameter vitrified-clay pipe, The foundation 

drains slope from the northern end of the building to the south. According to the Plot Plan 

(Drawing 1-11609-81, rev. May 23, 1963), the foundation drain outfalls at a concrete headwall 

on the hillside south of the plant site. This outfall, identified as sampling station FD-881-1, had 

been monitored in the past as part of the routine sampling program until 1991. The discharge 

water from this outfall is currently sampled approximately monthly as part of the OU1 sampling 

program. As a result of the OU1 sampling, effluent from this outfall is not collected as part of 

the current surface-water or foundation-drain sampling program (Collection Gallery and Pipeline 

Plan, Drawing 38548-128, January 19, 1991; Cirillo 1993; Burmeister 1993 - Appendix D). 

Based on the Storm and Sanitary Drains drawing (Drawing RF-81-100, rev. July 23, 1953), 

Building 881 has an underbuilding storm-drain system that is composed of 8-, lo-, 12-, and 15- 

inch-diameter cast-iron pipes. Effluent from several 6-inch-diameter downspouts connected to 

the building roof drains discharges to the storm drains. The water collected from the roof 

discharges through a 15-inch-diameter vitrified-clay pipe storm drain near the southeastern 

comer of the building and flows to an outfall that was previously unnamed. This previously 

unidentified outfall is currently the proposed sampling station shown in Figure 3-13 as FD-881- 

4. It is located on the hillside south of the plant. The outfall supports a localized wetland area 

with numerous flora (cattails). To preserve and maintain the wetland, the discharge from this 

system is not collected and has not been sampled. However, some of the discharge flows down 

the hillside and is collected and treated at OU1 (Burmeister 1993 - Appendix D). 
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If the cast-iron pipes have deteriorated since being installed in 1953, groundwater may be 

infiltrating into the stormdrain system and discharging at the outfall. In addition to the storm 

drains and the effluent from the roof, the basement of Building 881 has an extensive utility 

tunnel network (Drawing RF-81-100, rev. July 23, 1953). A separate drain system consisting 

of 4-inch-diameter cast-iron pipes exists beneath the utility tunnel floors. The utility tunnels 

contain numerous floor drains that are connected to the drain system. The cast-iron pipes 

discharge to a sump (BS-881-2) in the boiler room near the southern end of the building. 

In the past, the two sumps in Building 881 have been included in the surface-water sampling 

program. The sump identified as sampling station BS-881-2 is located in an elevator shaft by 

the boiler room. This sampling station was deleted from the sampling program because "the 

sample consists mostly of oil from the elevator and this water is pumped to sanitary waste" 

(Hoffman 1983). A new sump was selected for sampling and identified as station BS-881-2. 

It is shown in Figure 3-13. A 4-inch-diameter sump pump and discharge pipe connects the 

utility tunnel floor-drain system to a &inch-diameter sanitary-sewer pipe, according to the Storm 

and Sanitary Drains drawing (Drawing RF-81-100, rev. July 23, 1953). Unless the cast-iron 

pipes have deteriorated to allow groundwater infiltration, sampling station BS-881-2 represents 

only water from the utility-tunnel floor drains. , 

Werkema (1977) first identified sample station BS-881-3 (not shown in Figure 3-13) as the sump 

under the stairway in the northeast comer of the first floor. BS-881-3 was sampled until 1990 

when it was deleted from the sampling program because of access problems (Barros 1992). 

According to the Foundation Drain Lines Plan (Drawing RF-FS-21951, March 9, 1956), a tunnel 

connects Buildings 883 and 881. A foundation-drain line is located on the west side of this 

tunnel and connects to the foundation-drain system for Building 881. The north end of the 

tunnel foundation-drain line was connected to a sump at the southwestern comer of Building 883 

until 1984 when the sump was moved and the effluent to the sump was rerouted (Section 3.20). 
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However, the Foundation Drain Plan (Drawing 25581-2, rev. December 9, 1975) does not show 

the foundation drain that parallels the tunnel. 

3.18 BUILDING 883 - ROLLING AND FORMING FACILITY 

The Foundation Plan for Building 883 (Drawing 1-5373-83, rev. January 20, 1965) shows that 

a 6-inch-diameter perforated foundation drain exists around the perimeter of the building. The 

location of Building 883, the invert elevations, layout of the foundation drains, and outfalls are 

shown in Figure 3-14. A segment of drain pipe beneath the southeastern comer of the building 

is shown on the Foundation Plan but is omitted fiom the Foundation Drain Plan for Building 883 

(Drawing 25581-9, rev. December 9, 1975). 

@ The foundation-drain system slopes from the northeastern corner of the building and flows 

toward a sump at the Southwestern corner of the building. The sump was connected to the 

Building 881 foundation-drain system, according to the Foundation Drain Lines Plan for the 

original building (Drawing RF-FS-21951, March 9,1956). The sump, sampling station FD-883- 

1 (SS-883-1 before 1992), was relocated when an addition was constructed on the southwestern 

comer of Building 883 in 1984 (Drawing 28483-022, rev. February 6, 1986). The new sump, 

in the southwestern corner of the addition, is connected to a storm drain by a 4-inch-diameter 

PVC discharge pipe (Drawing 28483-022, rev. February 6, 1986). The storm drain is depicted 

as discharging to the ground surface west of Building T883D (Drawing 15501-043-M, rev. July 

20, 1990), but the outfall was not found during site reconnaissance. 

3.19 BUILDING 886 - NUCLEAR SAFETY FACILITY 

Building 886 and associated tunnels have two foundation-drain segments and collection points. 

The location of Building 886, the tunnel, invert elevations, and the layout of the foundations are 

shown in Figure 3-12. On the west side of the building, the foundation-drain system consists 0 
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of a 6-inch-diameter corrugated-metal pipe that slopes from north to south to a collection 

manhole, FD-886-2, located near the southwestern corner of Building 886 (Drawings 15501-043- 

M and 15501-044-M, rev. July 20, 1990). The tunnel between Buildings 886 and 875 is also 

flanked by a 6-inch-diameter corrugated-metal pipe foundation-drain system (Drawing 25925-1, 

rev. August 30, 1977). The drain trenches around the building and tunnels were backfilled with 

2 feet of class 2 structural backfill. The water collected at the manhole located southwest of 

Building 886 (FD-886-2) and the effluent from the tunnel foundation drain flows to a sump (FD- 

886-1) east of Building 875 (Drawing 15501-043-M, rev. July 20, 1990). Historically, the sump 

(FD-886-1) effluent flowed through a 1.25-inch-diameter pipe (Drawing 17242, September 27, 

1965) and discharged to the ditch located south and east of the sump (Drawing 23482-302, rev. 

March 1975; Drawing 17242, September 27, 1965). However, discharge from the sump to the 

ditch was not observed during any site reconnaissance. - -  

Both the sump and manhole were sampled regularly until 1993. Because of radiological 

analytical results that indicated elevated uranium levels, the water is now pumped from the 

manhole and sump by a vacuum truck and transported to Building 374 for treatment (Appendix 

E). The sump and manhole have been pumped one to two times each week since approximately 

May 1993, according to Mr. Steve Barros (Appendix F). 

3.20 BUILDING 887 - BUILDING 881 SUPPORT 

Building 887, located south of Building 881, was constructed in 1952 with a foundation-drain 

system consisting of &inch-diameter perforated comgated-metal pipe (Drawing RF-8 1 -F9-E, 

rev. July 1978). The location of Building 887, invert elevations, and the layout of the 

foundation drains are shown Figure 3-13. This foundation-drain system is connected to the 

Building 881 discharge line. The foundation drains for Building 887 slope from the 

northwestern corner of the building toward the middle of the east wall. From this point, the 
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foundation-drain effluent from Building 887 intersects the foundation-drain discharge pipe from 

Building 881 and discharges at station FD-881-1 (Section 3.19). 

3.21 BUILDING 910 - OU4 EVAPORATION TREATMENT FACILITY 

Yashan and Barros (1992) alluded to a foundation-drain discharge point for Building 910. 

However, the foundation-drain discharge point has not been located nor identified on engineering 

drawings or site utility drawings (tabulation in Appendix A). Building 910 and the foundation- 

drain system are shown in Figure 3-15. As reported by Yashan and -0s (1992) the 

foundation-drain effluent reportedly collects at a sump, identified as sample station FD-910, 

located at the northwestern corner of Building 910 and is then discharged to the ground surface 

northeast of the building (Appendix E). 

3.22 BUILDINGS 991 AND 998 - PRODUCT WAREHOUSE 

According to the Plot Plan (Drawing 15708-1, rev. February 24, 1967), Building 998, an 

underground storage vault (Drawing 25581-11, rev. December 9, 1975), and Building 991 are 

connected by a tunnel. The tunnel was constructed with a foundation-drain system. The 

location of Buildings 991 and 998, the invert elevations, and the layout of foundation and storm 

drains are presented in Figure 3-16. The foundation drain for Building 998 originates at the 

northeastern comer of the structure, slopes west, south, and east around the penmeter of the 

structure, then slopes south along the west wall of the tunnel and C O M ~ C ~ S  to the Building 991 

foundation-drain system (Plot Plan Drawing 15708-1, rev. February 24, 1967). 

The Building 991 foundation drain consists of a 6-inch-diameter, asphalt-coated, perforated drain 

pipe that originates at the northwestern corner of the building and slopes east along the north 

wall of the building. The western section of the foundation drain slopes south, then west, and 
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connects to a storm drain that discharges to a ditch on the western side of Building 991. Recent 

efforts to locate this pipe have been unsuccessful (Appendix E). 

An 8-inchdiameter storm drain beneath the floor of the utility tunnel located in the northern half 

of Building 991 is also connected to the northernmost foundation drain (Drawing 1-3354-91, rev. 

August 29, 1952; Drawing 1-7084-91A, rev. July 10, 1959). A 6-inch-diameter downspout, 

possibly from a roof drain, C O M ~ C ~ ~  to the storm drain at the western end of the tunnel. In 

1959, an addition was constructed on the northeast comer of Building 991. A 6-inch-diameter, 

perforated, corrugated-steel foundation-drain pipe was installed around the exterior of the 

addition and backfilled with coarse gravel. This drain was connected to the old foundation-drain 

system at the southeastern comer of the addition. There is conflicting information about the 

location of the discharge for the foundation drains for Buildings 991 and 998. A drawing of 

Building 991 shows the foundation-drain outfall located at an open ditch approximately 170 feet 

east of Building 991 (Drawing 1-7084-91A, rev. July 10, 1959). The results of several site 

reconnaissances indicate the open-ditch discharge area depicted in the drawings as a wetlands 

area just inside the security fence. This area was sampled and identified as sample station FD- 

991-1 until 1992 when the station was removed from the foundations drain sampling program. 

The pipe outfall has not been located during site reconnaissances because surface visibility and 

access were obstructed by the existing flora and standing water of the wetlands area. Hoffman 

(1983) stated that the sampling location was a manhole inside the security fence although, in 

1981, Hoffman described the location as a gully outside the security fence (Hoffman 1981). 

According to Ms. Sharon Wilson, Building 991 manager (Wilson 1993), the outfall for the 

building had been rerouted to the 8-inch-diameter sanitary-sewer pipe east of the northeastern 

comer of Building 991. 

A building sump, sample station BS-991-2 (illustrated in Figure 3-16), is located in the 

southeastern corner of Building 991 and was added to the sampling program in 1992. Building 

991 personnel report that the foundation-drain system was rerouted to this sump (Yashan and 
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Barros 1992), although this has not been verified by the building drawings (tabulation in 

Appendix A) or building manager (Wilson 1993). Most of the underground structure for 

Building 991 is at an elevation of 5- to 10-feet below the elevation of the foundation drain. 

Yashan and Barros (1992) state that the sump discharges to the sanitary sewer. 

3.23 BUILDING 995 - SANITARY TREATMENT PLANT 

The Piping Plan (Drawing 20722-61, rev. September 2, 1970) shows a 6-inch-diameter vitrified- 

clay pipe around one digester, aerator clarifier, and beneath the sludge beds in Building 995. 

Building 995, ancillary structures, and the suspected layout of the foundation drains are shown 

in Figure 3-17. The original building construction drawings could not be found, but drawings 

for additions to the facility are available (tabulation in Appendix A). Huffman (1993) stated that 

leachate collected from under the sludge beds is recirculated and treated with the rest of the 

wastewater. The foundationdrain effluent may also be treated by the wastewater-treatment 

system around the digester and aerator clarifier, but the existing drawings are unclear. 

According to the Site Utility Plans (Drawing 15501-024-M, rev. June 14, 1990), three 

foundation drains discharge on the hillside south of the wastewater-treatment facility. Mr. Frank 

Huffman, Building 995 Shift Supervisor, is not aware of the outfalls (Huffman 1993). The 
outfalls could not be located during the November 1993 site reconnaissance (Appendix E). It 
is possible that the outfalls shown on the utility drawing were constructed for the original facility 

and have since been removed or rerouted. None of the Building 995 foundation drains has been 

sampled. 

3.24 BUILDINGS 996, 997 AND 999 VAULTS AND TUNNELS - STORAGE 

Buildings 996, 997, and 999 are underground storage vaults located north and west of Building 

991. All three vaults and Building 991 are interconnected by tunnels. The storage vaults, invert 
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elevations and layout of the foundation drains are shown in Figure 3-15. The three buildings 

were constructed with foundation drains consisting of &inch-diameter, asphalt-coated, perforated 

pipe (Drawing 13812-3, rev. March 11, 1968 and Drawing RF-99-17701, rev. June 6, 1956) 

and backfilled with gravel. 

Buildings 996 and 997 and the associated foundation drains were constructed in 1952. Building 

999 was constructed in 1956, and the foundation drains were connected to the existing drain 

system for Buildings 996 and 997 (Drawing RF-99-17701, rev. June 6, 1956). However, the 

Foundation Drain Plan for Buildings 996,997, and 999 (Drawing 25581-12, rev. December 9, 

1975) does not show a drain around Building 999, based on Drawing RF-99-17701 (rev. June 

6, 1956). 

The Concrete PIans and Section Drawing for Building 999 (Drawing RF-99-17701, rev. June 

6, 1956) indicate that the drain is approximately 2 feet below the finished floor elevation 

(5939.83 feet above MSL). Assuming that all drains are approximately 2 feet below the finished 

floor elevation, the drain invert elevations can be estimated. The finished grade elevation varies 

above the structures and tunnel. The finished grade elevation above Building 999 is 

approximately 24 feet above the invert elevation of the drains for that structure. 

The Tunnel Plan for Buildings 996 and 997 (Drawing 13812-3, rev. March 11, 1968) indicates 

that the interconnected drain pipes converge at a location approximately 62 feet west of the 

northwestern corner of Building 991. The interconnected foundation-drain then slopes southward 

along the west side of the north-south tunnel connecting Buildings 991 and 996 (Drawing 25581- 

12, rev. December 9, 1975). The outfall location for the tunnel foundation-drain system is not 

shown on the drawings and has not been located by SWD personnel. The location of t h i s  outfall 

is believed to correspond to a perforated-drain pipe located on the west side of Building 991 

based on the area plot plan drawing for Building 991 and 998 (Drawing Number 15708-1, rev. 

February 24, 1967). This perforated-drain pipe identified on the area plot plan may connect to ' 
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the storm sewer south of Building 991. It is not hown if the drain pipe still exists because of 

construction activities associated With Buildings 991 and 985, either of which may have resulted 

in the perforated-drain pipe being rerouted, blocked, or removed completely. 
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4.0 WATER QUALITY RESULTS 

This section presents a summary of both historical and recent water quality data available for 

foundation drains and building sumps for the entire Industrial Area at WETS. Section 4.1 
provides a summary of the frequency of sampling of the foundation drains and building sumps. 

Analytical results observed during these sampling efforts are provided in Section 4.2. 

(References for all data cited in Section 4.2 can be found in Sections 2.0 and 9.0.) Section 4.3 
provides an evaluation of the trends observed in the data for each specific building area 

incorporated within OU8. Finally, recommendations are provided in Section 4.4 regarding 

changes to the existing monitoring program as performed by EG&G's Surface Water Division 

and additional one-time sampling efforts to be included as part of the OU8 Phase I Stage 2 
RFI/RI field work. Analytical results of foundation-drain sampling for 1994 were not available 

for review and evaluation for this report. 

4.1 SAMPLING FREQUENCY 

Analytical results from samples collected from foundation-drain and building-sump monitoring 

are available from 1977 to the present. These data are summarized in Section 4.2. Very limited 

data are available from sampling events before August 1977. Dow Chemical Company sampled 

foundation drains before 1977, as indicated in several internal memoranda included in 

Appendix D. These memoranda provide qualitative results, such as "...less than 50,000 pCi of 

tritium.. . " ; however, supporting documentation such as laboratory analytical data sheets, sample 

collection location, data validation, or analytical methods could not be located. Table 4-1 
summarizes the frequency of foundation-drain and building-sump sampling, according to 

available information. 

The pre-1977 documents show that the foundation drains of Building 774 were sampled twice 

in 1971, and footing drains of Buildings 771 and 774 were sampled'once in 1974. Records 
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indicate that the foundation drains and building sumps were sampled once in 1977, twice in 

1978, three times in 1979 and in 1980, and twice in 1981. The results were not subject to 

Investigation of Foundation Drains Organhtion: Environmental Management 

regulatory standards but were compared to internally established levels (referred to as 
administrative control guides) set for gross alpha, gross beta, conductivity, nitrate as nitrogen, 

pH, total dissolved solids, and tritium. 

During this investigation, the period from late-1981 through 1988 was identified as a data gap. 

Limited documentation exists to verify that samples may have been collected; however, no 

analytical data for this period were obtained for this data compilation effort (Appendix D). For 

example, the documentation that exists shows that sampling of foundation drains and building 

sumps from 1981 through 1985 may have O C C U K ~ .  It is possible that the foundation drains and 

sumps were not sampled during that time, although Ms. Kirk (1994) recalled that she sampled 

the foundation-drain outfalls and building sumps from 1980 through 1984. In addition, Ms. Kirk 
also recalled that the building sumps and foundation drains were not sampled for approximately 

two years. Mr. Steve Barros (1994) stated that a S W D  logbook exists that shows foundation 

drains and sumps were sampled from 1985 to 1988; however, the analytical results of the 

samples are lost. The reasons for inconsistent sampling activities are not known. 

The sampling program referred to above was reinstated in 1988. Thirty-nine samples were 

collected at 13 stations during the sampling events in April, July, October, and December of that 

year. The sampling program continued in 1989; a total of 50 foundation-drain and building- 
sump samples were collected at 19 stations in April, June, September, and December. In 1990, 

14 samples were collected at six foundation drains, three building sumps, two ditches, and one 

seep. The building-sump and foundation-drain samples were collected primarily in June. 

Records from 1991 indicate that a total of 12 samples were collected from six foundation drains 

and four building sumps that year. 
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In recent years, documents and personnel state that sampling has or will occur quarterly. 

However, records researched during this investigation indicate that most stations are sampled 

one to two times each year. The Catalogue of Monitoring Activities (EG&G 1991) states that 

samples will be collected quarterly at five sumps (BS-707-2, BS-707-3, BS-865-1, BS-881-3, and 

BSpD]-883-1) and 10 foundation drains (FD-111-1, FD-371-3, FD-371-COMP, FD-444-460, 

Investigation of Foundation Drains Organimtion: Environmental Management 

FD-5 16- 1, FD-707- 1, FD-774- 1, FD-779- 1, FD-850- 1, and FD-88 1- 1) and analyzed for gross 

alpha, gross beta, tritium, nitrate, pH, conductivity, total dissolved solids, and TAL metals. An 

internal letter (Barros 1992) recommended that semivolatile and volatile organic analyses also 

be performed to characterize each building-sump or foundationdrain station. A minimum of 

three sampling events was proposed to establish a statistical baseline, after which selected sites 

could be sampled annually or deleted from the sampling program. 

Despite these recommendations, foundation-drain and building-sump sampling has been limited. 

Available data indicate that three building sumps and six foundation drains were sampled for 

metals, water quality parameters, and radionuclides in March 1992. One foundation drain (FD- 
559-561) was sampled for VOCs in July 1992. 

In 1993, four building sumps and 10 foundation drains were sampled for SVOCs and/or VOCs. 
Most of this sampling took place in March, April, and May 1993. Four building sumps and 10 

foundation drains were sampled for radionuclides and metals that year. Foundation-drain and 

building-sump sampling was performed again in March 1994. Fourteen stations were slated for 

sampling, but at least two of those were dry or inaccessible. 

Several sampling stations are commonly dry during the year. Table 4-2 documents sampling 

stations where samples could not be obtained because of lack of water or inability to access the 

sampling station. This information was considered during the development of the 

recommendations for sampling locations for OU8. 
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TABLE 4-2 
Foundation Drains and Building Sumps Not Sampled 

Operable Una 8 
Rocky Flats Environmental Technology Site 

DATE 

02- 23- 91 
02- 23- 91 
02-23-91 
02- 23-91 
02-23 -91 
12- 15-88 
12- 15-88 
12- 15-88 
12- 15-88 
12- 15-88 
12- 15-88 
10- 10-88 
10- 10-88 
10-10-88 
10- 10- 88 
10- 10-88 
07- 26- 88 
07- 26- 88 
07- 26- 88 
07- 26- 88 
12- 17- 89 
12- 17- 89 
12- 17- 89 
12- 17-89 
12- 17- 89 
12-17-89 
04- 26 - 89 
04- 26 - 89 
04- 26- 89 
05 -05-91 
06-09-90 
06-09- 90 
06-09-90 
06-09- 90 
06-09- 90 
06-09-90 
06-09- 90 
09- 15 -89 
09- 15 - 89 
09-15-89 

LOCATION 

FD 444-460 
FD 111-1 
FD 850-1 
BS 881 -3 
BS 883-1 
FD 371 -2 
FD 774- 1 
FD 779- 1 
FD 850- 1 
BS 707-2 
FD 111-1 
FD 371 -2 
FD 707-2 
FD 774- 1 
FD 779- 1 
FD 850- 1 
FD 371 -2 
FD 371 -3 
FD 774-1 
FD 850- 1 
BS 707-3 
BS 865- 1 
FD 111-1 
FD 779- 1 
FD 850- 1 
FD881-1 
FD 779- 1 
BS 707-2 
FD 850- 1 
FD 850-1 
BS 707-3 
BS 883-1 
FD 111-1 
FD 516-1 
FD 774- 1 
FD 779- 1 
FD 850- 1 
FD 850- 1 
FD 111-1 
FD 371 -2 

REASON NOT SAMPLED 

Too much mud 
Dry 
Dry 

Dry 
Dry 
Dry 
Dry 
Dry 
Dry 
Dry 
Dry 
Dry 
Dry 
Dry 
Dry 
Dry 
Dry 
Dry 
Dry 

Dry 
Dry 
Dry 
Dry 

Dry 
Dry 
Dry 

Dry 
Dry 
Dry 
Dry 
Dry 
Dry 
Dry 
Dry 
Dry 

No access 

Frozen 

No access 

No reason given 

Pipe caved in 

(1 23~2.4) flakbu8\techrnem.nov\TABLE4.wkl 
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4.2 SAMPLINGRESULTS 

Analytical results from sampling events occurring from 1977 through 1991 and 1992 through 

May 1993 are summarized in Table 4-3 and Table 4-4, respectively. Graphs showing the upper 

tolerance limit (v?z) exceedances for selected radionuclides and metals at various sampling 

stations are presented in Appendix G (Graphs Depicting UTL Exceedances for Radionuclides 

and Metals). Sampling station data were compared to 99/99 UTLs for groundwater, surface 

water, and seeps and springs. Only those sample stations with multiple and reliable data sets 
were illustrated in these graphs. 

Radionuclide graphs depict gross alpha and gross beta concentrations detected in foundation 

drains and building sumps. Individual graphs compare concentrations for gross alpha and gross 

beta with the UTLs for each source. 

Graphs showing metal concentrations detected in foundation drains and building sumps 

individually present arsenic, lead, mercury, aluminum, beryllium, cadmium, chromium, copper, 

and manganese. These metal concentrations are also compared with the appropriate UTL for 

each metal and for each source. 

The pre-1977 references to analytical results from samples collected at the footing drains have 

not been included in this summary. The reasons for excluding these data are that (1) the 

foundation-drains sampling was sporadic at two buildings, (2) QMQC data are not available for 

review, (3) laboratory data sheets are not available, (4) laboratory methodology is unknown, and 

(5) the sampling locations cannot be identified. Memoranda referring to these data are available 

for review in Appendix D. 

Numerical standards for foundation-drain and building-sump samples have not been developed. 

In this section, metal and radionuclide results are compared to the UTLs for groundwater and 0 
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SAMPLE ID 
DATE COLLECTED I 
Tritium (pCiiL) ' NA 

Conductivity (uS/cm) 258 
WATER QUALITY PARAMETERS 

Total Dissoived Solids (mg/L) 166 
PH 7.c 
Nitrate as Nitrogen (mg/L) 3 

METALS BY AA 
Arsenic NA 
Lead NA 
Mercury NA 
Potassium NA 
Selenium 1 NA 

IThallium NA 
HSL METALS BY ICP 

Total or Dissolved Conc. Unknown 
Aluminum 

00 Antimony 
Arsenic 

% Barium 
8 Beryllium 

Cadmium 
Calcium 
Chromium 
Cobalt 

Iron 
Lead 
Magnesium 
Manganese 
Molybdenum 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Strontium 
Thallium 
Vanadium 

Copper 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NP 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

TABLE 4-3 
Foundation Drain and Building Sump Analytical Results 

RADIONUCLIDES AND METALS 
Rocky Flats Environmental Technology Site 

1977-1991 

- 
FD 111-1 

03-81 

3 

25 

355 
159 
6.7 
3 4  

NA 
NA 
NA 
NA 
NA 
NA 

Unknown 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

FD111-1 I FD111-1 
09-81 1 04-12-88 

I 
Unknown Unknown 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

FD 111-1 
07-26-88 

3[*8 
01123 

NA 

400 
228 

3.92 
NA 

e! 
c! 

0.4 
2,900 

c! 
<1( 

Total 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NP 
NA 
NA 
NA 
NA 

FD 111-1 FD 111-1 FD 111-1 
04-26-89 1 06-21-89 1 0545-91 1 i FD 111-1 

10-10-88 

426 111 381 146 
234 89 243 102 
7.4 6.6 7.5 NA 

1.56 1.79 1.39 ' 0.74 

NA 

c0.2 NA 
2.800 4,520 I NA 

NA 

4 . 2  

e10 C l  c10 NA 

Total Unknown Unknown Total 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

1,400 590 

NA 
59 

c l  .o 
c5.0 

14,000 
c10.0 
4.20 

11 
5,000 

1.900 
320 

42.0 
47.0 

NA 

NA 
NA 

e76 
6,700 

78 

4 . 0  
510 
c131 
46 

c1.0 
4 . 0  

15,000 
c4.0 
c7.0 
c9.0 

1.800 

c9.0 
11,000 

e9.0 
2.500 
c76.0 
C34.0 

64 

I 42 44.0 40.0 
NA NA 340 140 68 

H 
if 

1 01 n 



TABLE 4-3 (continued) 
Foundation Drain and Building Sump Analytical Results 

RADIONUCLIDES AND METALS 
Rocky Flats Environmental Technology Site 

1977-1 991 

SAMPLE ID 
DATE COLLECTED I 

RADIONUCLIDES 
Gross Alpha (pCJL) 
Gross Beta (pC i )  
Tritium l a C i I  ,r---, . . . . 

WATER O U W  PARAMHERS 
Conductivily (uS/crn) 
Total Dissoivd Solids (mg/L) 

Thallium 

Total or Dissolved Co nc. 
HSL Ml3ALS BY ICP 

Aluminum 
y) Antimony 

Arsenic : Barium 
8 brvitium 

:D 371 COMP 
04-1 2-88 

544 
340 
7.9 
1.78 

NA 
NA 
NA 
NA 
NA 
NA 

Unknown 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

:D 371 COMP 
07-26-88 

503 
306 

1.72 

cf 
<f 
0.2 

2.800 
e5 

ClC 

NA 

Total 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

XI 371 C O M P  FD 371 COMP FD 371 COMP FD 371 COMP FD 371 COMP FD 371 COMP FD 371 COMP FD 371-1 
10-10-88 04-26-89 09-15-89 12-1789 06-09-90 06-1591 06-77 12-15-88 1 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

I NA 130p/ NA 1 3 0 p ? s ~  NA 130pq 
c1 .o c1.0 c2.0 4.0 cl.0 c1 .o 
c5.0 6 . 0  4 . 0  c4.0 4 . 0  c3.0 

83.m 76.000 73.000 90.000 79.000 93.000 
16 10 e9.0 c7.0 c7.0 c7.0 

I NA NA NA NA c73.0 
15.000 14.000 12.000 . 18,Ooo 15.000 16.000 
340 270 110 1.100 110 J 650 

C22.0 42.0 C27.0 C24.0 47.0 c9.0 

----- 
47.0 c37.0 c22.01 c36.0 -36.0 c9.0 

NA NA I ' NA NA 3.600 I N A ~  N A I  N A ~  N A :  N A I  c78.0 
NA 

4 . 0  4.0 44.0 17 
NA I 44 81 1 NA 

FD371-1 
05-78 

41 
NA 

NA 

422 
299 
7.4 

2 

NA 
NP 
NP 
NA 
NA 
NA 

Unknown 
NA 
NA 
NA 
NA 
NP. 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 



TABLE 4-3 (continued) 
Foundation Drain and Building Sump Analytical Results 

RADIONUCLIDES AND METALS 
Rocky Flats Environmental Technology Site 

1977-1991 

SAMPLE ID 
DATE COLLECTED 

Total Dissoived Solids (mglL) 
PH 
Nitrate as Nitrogen (mglL) 

Arsenic 
Lead 
Mercury 
Potassium 
Selenium 

METALS BY AA 

Thallium 
HSL METALS BY ICP - ;Total or Dissolved Conc. 

FD 371-1 
08-78 

17 
NA 
NA 

426 
265 
6.8 

1 

NA 
NA 
NA 
NA 
NA . 
NA 

Unknown 
NA 
NA 
NA 
NA 
NA . 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

FD 371-1 
01-79 

35 
NA 
NA 

A76 
31 6 
7.0 
0.7 

NA 
NA 
NA 
NA 
NA 
NA 

Unknown 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

~~ ~ 

FD371-1 1 FD371-2 FD371-2 FD371-2 FD371-2 FD371-2 
09-80 I 08-77 I 05-78 1 06-78 1 01-79 1 03-80 

, 
13 31 33 17 

NA NA NA 9 
NA NA NA 526 

I 
I 

208 231 357 847 667 588 

6.6 7.1 ! 7.5 7.2 7.2 7.1 
191 141 I 236 583 424 380 

, 
1 11 1 2 0.7 3.3 

NA NA NA NA NA 

NA 
NA NA NA NA NA NA 
NA NA NA NA 
NA NA NA NA 

' 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA. 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NP 
NA 
NA 

FD 371-2 
06-80 

8 
26 
488 

625 
412 
7.6 

1 

NA 
NA ' 

NA 
NA 
NA 
NA 

Unknown 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

I 88 
C34.0 
e130 
140 
4 . 0  
4.0 

65,000 c7.0 

c4.0 . 
c9.0 I 1.100 c73.0 

14.000 370. 

c9.0 
c9.0 

~70.0 

NA 150 

3 01 23 



TABLE 4-3 (continued) 
Foundation Drain and Building Sump Analytical Results 

RADIONUCLIDES AND METALS 
Rocky Flats Environmental Technology Site 

1977-1991 

SAMPLE ID 
DATE COLLECTED I FD 37 1-3 1 03-81 

RADIONUCLIDES 
Gl-oss Alpha (PCW 12 
Gross Beta (pCiR) 0 

Conductivity @s/cm) 543 
Total Dissolved Solids (mg/L) 281 
PH 7.8 

Tritium (pCilL) 768 
WATER QUALITY PARAMETERS 

Nitrate as Nitrogen (mg/L) 6.6 

Arsenic NA 
Lead NA 
Mercury NA 
Potassium NA 
Selenium NA 

METALS BY AA 

Thallium I NA ' 

'Total or Dissolved Co nc. I Unknown 
HSL METALS BY ICP 

i 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

FD 371-3 
0961 

22 
11 

-99 

732 
471 
7.7 
1.4 

NA 
NA 
NA 
NA 
NA 
NA 

Unknown 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

FD 371-3 
04-12-88 

541f25 
261i2.5 

NA 

522 
309 
7.9 

1.29 

NA 
NA 
NA 
NA 
NA 
NA 

Unknown 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

I I I 

FD 371-3 FD 371-3 
12-17-89 0649-90 06-21-89 09-15-69 ! FD371-3 I FD371-3 FD371-3 FD371-3 

10-10-88 , 12-15-88 04-26-89 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
1,700 I 560 

c1.0 <1.0 c2.0 c2.0 <1.0 
c5.0 c5.0 c5.0 c5.0 ~ 4 . 0  

I C l O  0 c9 0 15 c7 0 
I 170.000J 83.000 77,000 11 0,000 100,000 

NA 
NP. 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NP 
NA 
NA 
NA 

NA 

FD 371-5 
03-81 

27 
-6 

91 1 

331 
1 39 
8.9 
2.0 

NA 
NA 
NA 
NA 
NA 
NA 

Unknown 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

40123  



TABLE 4-3 (continued) 
Foundation Drain and Building Sump Analytical Results 

1977-1 991 
RADIONUCUDES AND METALS 

Rocky Flats Environmental Technology Site 



TABLE 4-3 (continued) 
Foundation Drain and Building Sump Analytical Results 

RADIONUCLIDES AND METALS 
Rocky Flats Environmental Technology Site 

1977- 199 1 

II- 
SAMPLE ID 
DATE COLLECTED R 

RADIONUCLIDES 
Gross Alpha (pCdL) 
Gross Beta (pCilL) I Tritium foCiR\ . \r---, . . . -. -. 

WATER OUAUTY PARAMETERS 
Conductivity (jB/cm) 
Total Dissoived Solids (mg/L) 

IPH 
'Nitrate as Nitrogen (mglL) 

METALS BY AA 
Arsenic 

Thallium - Total or Dissolved Co nc. 
HSL METALS BY ICP 

FD 444.1 
09-80 08-77 

6 34 
2 NA 

430 NA 

308 241 
21 1 190 
6.9 7.0 

1 5 

NA NA 
NA NA 
NA NA 
NA NA 
NA. NA 
NA NA 

Unknown Unknown 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA NA 

BS 444-2 
05-78 

58 
-NA 

NA 

370 
313 
7.3 

7 

NA 
NA 
NA 
NA 
NA 
NA 

Unknown 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

8s 444-2 
08-70 

28 
NA 
NA 

559 
422 
7.5 
6 

NA 
NA 
NA 
NA 
NA 
NA 

Unknown 
N P. 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

~ 

BS 444-2 
01 -79 

17 
NA 
NA 

400 
290 
7.4 

1 

NA 
NA 
NA 
NA 
NA 
NA 

Unknown 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

0s 444-2 
03-80 

14 

528 

625 
41 1 
8.0 
6.1 

- 3"'3.G%b!.& 

NA 
NA 
NA 
NA 
NA 
NA 

Unknown 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

0s 444-2 
06-60 

18 
22 

740 

690 
524 

14.9 

< - 

8.3 

NA 
NA 
NA 
NA 
NA 
NA 

Unknown 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

! I 
0s 444-2 

O s l o  01-22-41 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

C l . 0  

42,000 

4 .20  
81 NA 

1.600 NA 
NA NA 

NA 
89 NA 

~ 2 2 . 0  NA 

NA 
NA NA 

e76 NA I 1 a . m  NA 
200 NA 

NA 
I 

6 01 23 



TABLE 4-3 (continued) 
Foundation Drain and Building Sump Analytical Results 

1977-1 991 
RADIONUCUDES AND METALS 

Rocky Flats Environmental Technology Site 

c 
P 

2l 
8 

NA I NA 



;q 
5 p  
O m  U.0 

- m  

ow 

$ ?  
m r u  
u o  

I n r u q u ,  
8 3 -  1 -1 

: a a a a a  : z z z z z  
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TABLE 4-3 (continued) 
Foundation Drain and Building Sump Analytical Results 

RADIONUCUDES AND METALS 
Rocky Flats Environmental Technology Site 

1977-1 991 

II 
SAMPLE ID 
DATE COLLECTED 

RAD1ONUCUDES 
Gross ( P U  
Gross Beta b C i )  

Nibate as Nitrogen (mgR) 
METALS BY &A 

26 29 33 
NA NA NA 
NA NA NA 

513 763 1282 
348 493 731 
7.6 7.0 7.0 
4 2 1.5 

NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 

NA NA NA 

Unknown Unknown Unkrrrtwn 

N A .  NA NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NI! 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

1 . .  
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA I NA I NA 

FD 707-1 
MBO 

9 
12 

1248 

757 
440 
7.8 
1.4 

NA 
NA 
NA 
NA 
NA 
NA 

Unknnvn 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

FD 707-1 
0560 

13 
33 
596 

555 
324 
7.8 
1.4 

NA 
NA 
NA 
NA 
NA 
NA 

Unknown 
NA 
NA 
NA 
NA 
AIA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

FD 707-1 
09-80 

9 
5 

514 

392 
276 
7.0 

1 

NA 
NA 
NA 
NA 
NA 
NA 

UlllUWWn 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

FD 707-1 
03-81 

FD 707-1 
04-1288 * 

719 

560 
507 
82 
12 

NA 
NA 
NA 
NA 
NA 
NA 

Unknown 
NA 
NA 
NA 
NA 

.NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

741 
453 

1.92 
a.o 

NA 
MA 
NA 
NA 
NA 
NA 

Unknown 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

! NA 

NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

FD 707-1 
07-26-88 

qi11 
w 4  

NA 

047 
387 

127 

c! 
d 
4.: 

3 m  
1 

NA 

Total 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

10-1088 ’ 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NI? 
NA 
NA 
MA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

p. 1 
C36.0 

NA I 1301 

9 4 2 3  

I 



TABLE 4-3 (continued) 
Foundation Drain and Building Sump Analytical Results 

RADIONUCLIDES AND METALS 
1977-1 991 

Rocky Flats Environmental Technology Site 

DATE COLLECTED 

c. 
4 
0 
9 

8 

BS 707-2 
05-78 

40 
NA 

NA 

667 
516 
8.0 

1 

NA 
NA 
NA 
NA 
NA 
NA 

Unknown 
NA 
NA 
NA 
NA 
NA 
NP 
NA 
NA 
NA 
NA 
NA 
FIA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

i 
Bs707-2 I Bs707-2 

08-78 I 01-79 

83 44 
NA NA 
NA NA 

952 909 
682 695 
7.7 7.3 
3 1.2 

NA NA 
NA NA 
NA NA 
NA NA 
NA NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

1 NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

' NA 
NA 
NA 
NA . 
NA 
NA 
NA 
NA 

Bs 707-2 
07-79 

29 
NA 
NA 

600 
563 
0.3 
1 .8 

NA 
NA 
NA 
NA 
NA 
NA 

Unknown 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

3 
100123 



TABLE 4-3 (continued) 
Foundation Drain and Building Sump Analflcal Results 

RADIONUCLIDES AND METALS 
Rocky Flats Environmental Technology Site 

1 9 77 - 1 99 1. 

SAMPLE ID I DATE COLLECTED 
BS 707-2 I 1 ",:-' 

tal Dissolved Solis (mgA) 

Nibate as Nitrogen (mw)  5 2  16.0 

Arsenic NA NA 
M E T A L S  BY AA 

Lead 
Mercury 
Potassium 
Selenium 

NA 
NA NA 

Thallium NA' NA 
HSL METALS BY ICP I 

'Total or D'ibed Co nc. Unknown I Unknown 
Y 

NA 
NA 
NA 
NE 
NP. 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

MA 

Zinc NA NA 

BS 707-2 
03-81 

33 

652 

1.250 
793 
80 
2.5 

;* ,..r, ' 10 s3 

NA 
NA 
NA 
NA 
NA 
NA 

Unknown 
NA 
NA 
NA 
NA 
NA 
MA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NE 
NA 
NA 
NA 
NA 
NA 
NA 

BS 707-2 
0941 

20 
28 
174 

402 
298 
7.8 
2.7 

NA 
NA 
NA 
NA 
NA 
NA 

Unknown 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

' NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
MA 
NA 

1 

3321 254 246 I 440 738 224 132.5 
NA i 8.8 91 8.3 NA NA F!J!@!Pw p$ q$f 

12.7 i 1.97 1.98 I 2.17 3.45 1 .as 22 
I I I 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NP. 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

2.900 100 j 1.500 ! 

47 
c1 .o 

d0.01 65.01 
NA NA 1 NA 

7.0 I 
-2.0 c2.01 

43.0 
99 
470 

~ 

44.01 
c130! 
6.9 1 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

I 
C34.0 44.01 cl5.0' c17.01 clO.O! NA I 

1,500 541 45 250 1 421 NA 

11 623 



TABLE 4-3 (continued) 
Foundation Drain and Building Sump Analytical Results 

RADIONUCLIDES AND METALS 
Rocky Flats Environmental Technology Site 

1977-1 99 1 

SAMPLE ID 
DATE COLLECTED I 

RADIONUCLIDES 
ross Alpha (pCI/L) 

Total Dissolved Solids (mg/L) 

,r---, . . . - -. . . 11 WATER OUAUTY PARAMEERS 
Conductivity (uS/cm) 
Total Dissolved Solids (mg/L) 

llPH 
Nitrate as Nitrogen (mg/L) 

Arsenic 
METALS BY AA 

BS 707-3 
03-61 

66 
26 

532 

990 
493 
9.3 
1 .e 

NA 
NA 
NA 
NA 
NA 
NA 

Unknown 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

0S 707-3 
09-81 

1,336 
806 

5.9 
%t*:::”WtgpW’ 

NA 
NA 
NA 
NA 
NA 
NA 

Unknown 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

0S 707-3 0s 707-3 0s 707-3 FD 771-1 
12-1 5-88 04-26-89 09-15-89 05-78 

I , I 

738 I 737 I 779 I 857 I 1.150 I 13.450 I 77 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

I 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 

15 
c22.01 

12 I 
1.200 

140 
12 

4 2 . 0  
c37.0 

NA 1 

I 
NA 

NA 

1 .OOo 
4 4 . 0  

c10.0 
4 . 0  
c5.0 

6.400 
c10.0 
c22.0 

9.3 
1.500 

190 
17 

c22.0 
c37.0 

NA 

NA 

NA 

1,100 

NA 1 
21 
cl .o 
4 . 0  

9.300 
c10.0 
4.20 

15 
3,400 

330 
42 

c22.0 
c37.0 

NP 

NA I 
NA i 

450.0 
720 

8.8 
c2.0 
4 . 0  

4.600 
c9.0 

c29.0 
9.6 

1,100 

NA I 

NA 
110 I 
13 I 

42.01 
47.0! 

NA j 
NA ; 

I NA I NA I NA NA I 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 46.0 46.0 c34 0 

NA NA 310 120 150 NA 

FD 771-1 
08-78 

24 
NA 
NA 

1,612 
1,157 

7.2 
13 

NA 
NA 
NA 
NA 
NA 
NA 

Unknown 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

FD ni-1 
08-79 

31 
5 

NA 

1.818 
1,433 
8.3 
11 

NA 
NA 
NA 
NA 
NA 
NA 

Unknown 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 

N A. 

H 
12 01 23 



TABLE 4-3 (continued) 
Foundation Drain and Building Sump Analytical Results 

RADIONUCLIDES AND METALS 
Rocky Flats Environmental Technology Site 

1977- 199 1 

130123 , 



TABLE 4-3 (continued) 
Foundation Drain and Building Sump Analytical Results 

RADIONUCLIDES AND METALS 
Rockv Flats Environmental Technology Site 

1977-1 991 

DATE COLLECTED 

Total Dissolved Solids (mg/L) 

METALS BY AA 

FD 774-1 
06-80 

42 
,"qyTg%!j3 

1,430 
359 
6 7  

108 5 

NA 
NA 
NA 
NA 
NA 
NA 

Unknown 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

FD 774-1 
0981 

3 
21 

3.36f 

665 
558 
7.4 

14.8 

NA 
NA 
NA 
NA 
NA 
NA 

Unknown 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

~ 

I 
Unknown Unknown Unknown Total ' Total Unknown 

14,000 5.900 3.700 
C34.0 40.0 c50.0 c55.0 

-NA I NA 
94 

2.4 , 

c29.0 

20,000 4,400 3.600 

17,000 14,000 5.800 

227.0 c27.0 c24.0 

NA i NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

~~ 

FD 779-1 
05-78 

17 
NA 
NA 

431 
274 
7.5 
10 

NA 
NA 
NA 
NA 
NA 
NA 

Unknown 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

. .. . 
68 C34.0 44.0 c15.0 

NA 7,300 11 180 150 240 NA NA 

FD 779-1 
08-18 

33 
, NA 

N A. 

1 .Ooo 
690 
7.4 
20 

NA 
NA 
NA 
NA 
NA 
NA 

Unknown 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

FD 779-1 
03-80 

31 

3640 

1,020 
695 
8.3 

14 2 

1---3----- 

NA 
NA 
NA 
NA 
NA 
NA 

Unknown 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 



SAMPLE ID 
DATE COLLECTED 

Gross Beta (pCilL) 
Tritium (pCiR) 

Total Dissoived Solids ( m a )  

HSL METALS BY ICP 
nc. 

FD 779-1 
07-26-88 

NA 

3.110 
2.762 

281 
NA 

c: 

<E 
co 2 

- 19,ow) 
<E 

c1c 

Total 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NP 
NA 
NA 
NP 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

TABLE 4-3 (continued) 
Foundation Drain and Building Sump Analytical Results 

RADIONUCLIDES AND METALS 
Rocky Flats Environmental Technology Site 

1977-1 991 

FD 779-1 ES 865-1 
09-15-89 08-77 

NA NA 

664 426 
429 282 
8.3 7 1  

NA 2 

15 NA 

Total 

5 0  0 

120 

e 5 0  NA 
71.000 NA 

e90 NA 
e290 NA 

4 4  NA 
310 NP 

NA NP 
12,000 NA 

17 NA 
e270 NA 
e220 NA 

NA NA 
NA NA 

e40 NA 
I *,m) NA 

440 NA 
NA NA 

e340 NA 
360 NA 

BS 865-1 0s 865-1 
03-80 ! 05-78 

NA 
NA 
NA 
NA 
NA 
NP 
NP 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

27 29 
NP. 22 
NA 1.2E 

382 400 
246 242 
7.5 8.5 

4 2.6 

NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NP. NA 

Unknown Unknown 

I 
I 1 ES865-1 I ES865-1 1 FD865-1 1 BS865-1 1 

06-80 03-81 i 04-12-88 1 07-26-88 

I 
23 I 79 11[+15] 10[*11] 1 5[*1 81 -4(*10] 

.-. : : %.;&3il 29 3[*31] elf231 -2[f23] ai161 
13551 149 NA NA NA NA 

I I I I I 
515 M 2  514 ' 430 629 264 
329 197. 292 I 267 366 190 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 

I NP i NA 
NP I NA 

I NA 
' NA 1 NA 

NA i NA 
NA 

I NA 

NA 
NP 

I NA 

NA 
NA 

/ NA 
NA 1 NA 
NA ' NA ' NA 

j NA 
~ NA 

NA 
NA 
NA 
NA 
NA 

i NA 

NA 
NA 
NA i 

1.300 

c7 6 
*k . ,OOo- 600 

590 
NA c34.01 

55 
c1.0 
C5.0 

29,coO 
18 

42.0 
c6.3 
600 

5,800 
13 

c22.0 
c37.0 

NP 

NA 
NA 

c7.6 
2o.m 

230 
NA 

I 
c36.0 46.0 

NA NA i NA NA i 430 37 

U 
3 

150123 



a 
TABLE 4-3 (continued) 

Foundation Drain and Building Sump Analytical Results 

RADIONUCLIDES AND METALS 
Rocky Flats Environmental Technology Site 

1977-1991 

SAMPLE ID 
DATE COLLECTED H 1 BS 865-1 1 FD865-1 1 BS865-1 1 865TRENCH 

04-26-89 06-21 -89 09-15-89 01-16-90 

'Mercury c0.2 c0.2 4 . 2  NA 
Potassium 5,000 4,020 [ 5,760 NA 
Selenium , c5 c5 4 . 6  NA 
Thallium cl c10 c1.0 NA 

HSL METALS BY ICP 
otal or Dissolved Co nc. Unknown Unknown Total Unknown 

17.000 26,000 
470 240 520 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

865 E. DITCH 
0314-90 

7[f10 
20[WO 

NA 

NA 
NA 

7.7 
3.57 

NA 
NA 
NA 
NA 
NA 
NA 

Unknown 
NA 
NA 
NA 
NA 
NA 
NA 
NA , 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

865 W. DITCH 
03-1 4-90 

16[f14 
12[f18 

NA 

NA 
NA 

7.6 
2.91 

NA 
NA 
NA 
NA 
NA 
NA 

Unknown 
NP 
NP 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NP 
NA 
NA 
NP 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

665 PIT BS 865-1 BS 865-1 BS 865-1 FD 881-1 
04-05-90 1 06-09-90 1 02-2391 I 05-05-91 I 08.77 I 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

I 
130 
c1.0 

I 

4 7 . 0  c8.0 c10.0 
NA 240 300 NA 

230 
4 4 . 0  
4 3 1  
a5 

cl.0 
3.1 

44oM) 
c7.0 
c4.0 
c9.0 
220 
c73.0 

8.400 
14 

c9.0 

c76.0 

26.oM) 

c164 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

I 
i 

I 

1 I 

I 

i 
I 

I 

1 6 4 2 3  



TABLE 4-3 (continued) 
Foundation Drain and Building Sump Analytical Results 

RADIONUCLIDES AND METALS 
Rocky Flats Environmental Technology Site 

1977- 199 1 

I I 

FD 881-1 FD 881-1 FD 881-1 FD 881-1 
01-79 07-79 

- 
FD 881-1 
04-12-80 

10[*14] 
5[*31] 

NA 

764 
508 
8.3 
4.9 

NA 
NA 
NA 
NA 
NA 
NA 

Unknown 

SAMPLE ID 
DATE COLLECTED 

Gross Beta (pCiR) 
Tritium foCilL) 

FD 881-1 
07-26-88 

W t l 4  
8[*23 

NA 

747 
440 

4.55 

c! 
c! 

C0.2 
4.1 00 
4 

<1( 

NA 

Total 

Total Dissolved Solids (rng/L) 

lNitrate as Nitrogen (rng/L) 

Arsenic 
METALS BY AA 

];;LA& Mercury 

Thallium 

Total or i~issohted Conc. 
HSL METALS BY ICP 

FD 881-1 
05-70 

21 
NA 
NA 

562 
359 
8.1 

8 

NP 
NA 
NA 
NA 

NA 

Unknown 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA. 

FD 881-1 
08-78 

37 
NA 
NA 

699 
A65 
7.6 
10 

NA 
NA 
NA 
NA 
NA 
NA 

Unknown 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NP. 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NP. 
NA 
NA 
NA 
NA 
NA 
NA 
NP 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

17 01 23 

FD 881-1 
09-01 

17 
10 

623 

561 
353 
8.1 
8.7 

NA 
NA 
NA 
NA 
NA 
NA 

Unknown 
NA 
NA 
NA 
NP. 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NP 
NA 
NA 
NA 
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TABLE 4-3 (continued) 
Foundation Drain and Building Sump Analytical Results 

RADIONUCLIDES AND METALS 
Rocky Flats Environmental Technology Site 

1977-1 991 

(3. 
4 

8 

NA I NA 

4 
I 



TABLE 4-3 (continued) 
Foundation Drain and Building Sump Analytical Results 

RADIONUCLIDES AND METALS 
Rocky Flats Environmental Technology Site 

1977-1 991 

SAMPLE ID 
DATE COLLECTED 

RADIONUCLIDES 
Gross Alpha (pCiL) 
Gross Beta (pCiR) 

"Tritium (pCK) 
WATER QUALITY PARAMETERS 

Conductbib (uS/crn) 

Nitrate as Nitrogen (rng/L) 

Arsenic 
METALS BY AA I;;;:, Mercury 

FD 083-1 
09-60 

34 
2 

1.044 

576 
a00 
7.0 

13.2 

NA 
NP 
NA 
NA 
NA 
NA' 

Unknown 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NP 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

FD 883-1 
03-81 

38 
23 

881 

297 
122 
6.9 
2.9 

NA 
NA 
NA 
NA 
NA 
NA 

Unknown 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NP 
NA 
NA 
NA 
NA 
NA 
NA 

FD 883-1 
09-61 

7 
8 

328 

177 
150 
6.7 
1.7 

NA 
NA 
NA 
NA 
NA 
NA 

Unknown 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NP 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

0s 887-1 
03-80 

FD 883-1 0s 887-1 
05-05-91 07-79 ! FD883-1 1 FD883-1 FD 883-1 

04-12-80 07-26-88 10-04-80 , 09-15-89 1 12-17-89 ! 

290 314 a54 I 322 I 
7 8  8 7  7 7 1  7 8  

0 98 2 37 7 4 !  248 
664 1 NP 
4 4  1 

I I I I I 
I I I I I I I 

NA c5 . 1.8 NA NA NA 
N A  I fi 34 I NA NA 1 NA . .. 

eo 2 cO2 NA NA NA 
5.500 4,020 9.550 NA NA I iU 1 1 

NA 

NA 5.000 I 1 
NA 1 .1  7.3 NA NA 

NA NA c1.0 NA 
I I I 

I NA <io) e10 e l 0  
I I I I I I I 

Unknown Total 1 Total I Total 1 Total 1 Total 1 Unknown Unknown 1 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

44.0 520 I I 1,300 1 1.300 I 2.774 1 c34.0 c50.0 
j NA 

I c1.0 c2.0 cl.0 c1 .o 
i -<q 120p,-l 
t 
! c5.0 c5.0 9.1 3.7 I 

50,000 55.000 
16 c7.0 

16 
I 1.400 I 1 .ooo 2.800 370 

NA NA j NA c73.0 
18,000 27.0001 14.000 12,000 

c22.0 c27.0i c24.0 c9.01 
180 26 j 180 31 

c37.01 
NA I 

c22.0j 
NA ' 

I I NA c7 €31 1 NA e4 nl j NA cfi 0 1-1 
el64 

c36.0 c34.0 c15.0( 210.0 
I NA 93 1.300 [ 2001 NA NA 820 i 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

b 
3 

21 0123 



SAMPLE ID 
DATE COLLECTED 

RADIONUCUDES 
'Gross Alpha (pCVL) 
.Gross Beta (DCK) 
-Tritium (pCii) 

Conductivity (pS/cm) 
Total Dissolved Solids (mg/L) 
PH 

WATER QUALITY PARAMETERS 

Thallium 

?otal or Disotved Co nc. 
HSL METALS BY ICP 

. ,r---, .- 

WATER QUALITY PARAMETERS 
Conductivity (uS/cm) 
Total Dissoived Solids (mg/L) 

BPH 
Nitrate as Nitrogen (mg/L) 

Arsenic 
METALS BY AA 

N 
W 

ZI 
m 
W 

FD 991-1 
05-70 

14 
NA 
NA 

455 
293 
7.4 

1 

NA 
NA 
NA 
NA 
NA 
NA 

Unknown 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA' 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

TABLE 4-3 (continued) 
Foundation Drain and Building Sump Analytical Results 

RADIONUCLIDES AND METALS 
Rocky Flats Environmental Technology Site 

1 9 7 7 - 1 9 9 1  

FD 991-1 
03-00 

24 
-2 

550 

770 
492 
7.6 

1 

NA 
NA 
NA 
NA 
NA 
NA 

Unknown 
NP. 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA , 

I I I I 
NA 390 6 28 1 340 1 

221 3 30 4 9 7  NA 
NA i NA 1 13,5392 711 9 4,277 8 

NA Np 1 
I I 

NA 
c76 e76 

i i 2 0 . m  A10 1 :l 1701 
I NA 

c34.01 
NA 

c1 .o 

4.20, 
c6.31 
150 1 

NA 

c22.0 
c37.0 

NA 
NA 

NA 

NA 

<761 

130 I 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NP 
NP. 
NP 
NP. 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 

NA 

NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 

' 

NA 
NA 

12,642.3 
49.1 

5.9 
208.1 

n/r 
n/r j 
128.01 6.21 

N r  22.6/ 
39.1 

14.654.5 
11.6 

20,054.1 
331.6 
11 6.0 
32.7 

4,472.7 
40.0 

nlr 
123.327.0 

994.3 
5.8 

46.6 

3.092.0 

5.8 
130.1 

nlr 

49,464.7 

17.0 
7,926.6 

9,012.7 
885.3 

nlr 
n/r 

4.167.1 
6.3 

nlr 
33,017.2 

590.1 

28.8 
n/r 

166.071. 
411. 
675. 

6.252. 
13. 
67. 

500,177. 
103. 
346. 
359. 

1.01 1.403. 
745. 

34.400. 
17,658. 

165. 
430. 

13.017. 
15. 
97. 

27,834. 
2.009. 

nlr 
1,002. 
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NOTES: 

T A B L E  4-3 (continued) 
Foundation Drain and Building Sump Analytical Results 

RADIONUCLIDES AND METALS 
Rocky Flats Environmental Technology Site 

1977-1991 

LEGEND 

All results reported in micrograms per Mer (VglL). 
e = Not detected; value shown is instrument deteaion limit. 
n/r = not reported 
0 = Result is less than method detection limit but greater than instrument detection limit. 
None 01 the data were validated. 
UTL = Upper Tolerance Limit 
Groundwater UTL is given lor background groundwater from the upper hydrostratigraphic unit. 

-1 = Exceeds 99/99 UTL lor surface water (sltewide) 

= Exceeds 99/99 UTL for background groundwater. upper hydrostratlgraphic unit and surface water (sltewlde) 

1 9  = Exceeds 99/99 UTL for background groundwater. upper hydrostratigraphic unit 

-1 = Exceeds 99/99 UTL for seeps/spnngs 

= Exceeds 99/99 UTL lor all three cnterla 

1-1 = Exceeds 99/99 UTL for background groundwater, upper hydrostratigraphlc unit and seepslsprings 

-1 = Exceeds 99/99 UTL for surface water (sltewide) and seepdspnngs 

23 01 23 



2 
m 
0 - 

Foundation Drain and Building Sump Analytical Results 

METALS 
Rockv Flats Environmental Technology Site 

1 992- 1 993 

ANTIMONY 
ARSENIC 
BARIUM 
BERYLLIUM 
CADMIUM 
CALCIUM 
CHROMIUM 
COBALT 
COPPER 
IRON 

LEAD 
MAGNESIUM 
MANGANESE 
MERCURY 
MOLYBDENUl 
NICKEL 
POTASSIUM 
SELENIUM 
SILVER 

SODIUM 
STRONTIUM 
THALLIUM 
VANADIUM 
!ZINC 

i 4 4  

C1 

56 B B 

Sample ID BS-111-2 BS-707-2 85-707-2 BS-865-1 

Date Collected 04-26-93 03-07-92 03-27-93 03-07-92 

ALUMINUM 453 123 B 6 8 0  176 B 

4 5  
cl 

115 B 

Cl 

c4 

10,000 
3 

2,530 B 1 2.520 B 
I 18 

I 4 . 2  

c10 

I 

I mi I 
5 B  

78 B I 79 B I  014 

c1 c1 

c7 I cii i e7 I c11 

42 j 30 31 

~ 

89-865-1 88-865-2 1 FD-883-1 FD-111-1 FD-371-3 1 FD-371-3 FD-371COMP 
0307-92 03-27-93 03-27-93 03-07-92 03-07-92 03-07-92 03-27-93 

232 564 1.790 139 B 122 B 86 B 175 0 
4 0  4 4  4 5  4 5  c25 Q4 4 5  

1 B  

. 57 B 

cl 

c4 

23,400 

10 B 

c7 

2 B  1 B  

87 B 116 B 

I 

c1 <1 

46.50: 1-1 
e7 j <7 

c7 ! c7 

314 1 835 

3 

9,240 

93 

43.2 

c10 c10 

<082 1 
1,450 

1 B  

6,740 

56 

0 

4 2  
I c13 c l9  c19 c13 1 

2,710 B 3,310 B 

cl 1 B  

c5 c5 

2,100 B 

c3 c3 

c5 . co.2 I 

214 I 
c1 I 

c7 c7 C l  1 cl 1 C l l  c7 

35 77 45 39 9 B  44 
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ANTIMONY 
ARSENIC 
IBARIUM 
BERYLLIUM 
CADMIUM 
CALCIUM 
CHROMIUM 
COBALT 
COPPER 
IRON 
LEAD 
MAGNESIUM 
MANGANESE W 

~ 

0, MERCURY 
8 MOLYBDENUM 

NICKEL 
POTASSIUM 
SELENIUM 
SILVER 
SODIUM 
STRONTIUM 
THALLIUM 
VANADIUM 

ZINC 

03-27-93 03-07-92 03-27-93 

1.710 

24 

c1 c1 

24.300 

c5 8 B  

c5 c7 

37 B 113 

41 

4.2 4.2 i 4.2 

16 B c12 

c19 

2.250 B 

c3 c l  

c5 c5 

13.000 16.000 

121 B 383 

c1 I C l  

C l l  
i c7 , 

c10 

c13 

1,390 B 

c3 

5 

15.200 

410 

c1 

c7 

c399 

0 #. .OLE 4-4 

Foundation Drain and Building Sump Analytical Results 

METALS 
Rockv Flats Environmentol Technology Site 

1992-1 993 

FD-559-561 FD-707-1 FD-771-1 FD-774- 1 FD-883-1 FD-886-2 FD-910 FD-886-1 

07-25-92 03-07-92 05-01 -93 03-27-93 05-01 -93 05-01 -93 05-01-93 05-01 -93 

72 B 290 I 619 2.580 202 100 B 6 0 0  8 8 6  

c21 4 4  4 4  c24 Q4 c24 c24 

c1 

95 6 

c1 

9: . 
c1 

c l  

112 B 

c1 

2 B  

72 B 

41 

32 c5 B I 
C7 

5 B  

812 

c5 c5 

3 B  12 B 1 
498 1.840 ! 

c5 4 1 : : I  c5 c 2 1  

110 119 25 B 

d l  c2 

39 B I 

c13 j 
4.080 6 2.070 B 

c13 c13 I 
d24 I 

c966 2.160 B 3.930 B 

cl 2 B  5 B  

4 61 2 B /  c2 c5 I c5 c5 d 
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Sample ID FD-991-1 

Date Collected 04-26-93 

ALUMINUM 
ANTIMONY 

nli 

17 

7,927 

7 

9.81 3 

885 

ARSENIC 
BARIUM 

346.7 

359.2 

1,811.483.7C 

745.1 

34.488.6C 

17.658.3c 

c1 

122 B 

 BERYLLIUM I <1 

CADMIUM 

CALCIUM 
CHROMIUM 
COBALT <5 i COPPER I 17 B 

138 

3 

IRON 
LEAD 
MAGNESIUM 24,100 

MANGANESE 

MERCURY 
MOLYBDENUM 

INlCKEL 
IPOTASSIUM 
SELENIUM 
SILVER 

SODIUM 
STRONTIUM 
THALLIUM 
VANADIUM 7 B  

lZlNC I i 41 

Gmundwater 

99/99 UTL 

12.642 

49 

6 

208 

nl 
nl 

128.81 6 

23 

n/ 

39 

14.655 

12 

28.854 

312 

0.: 

116 

33 

4,473 

48 

n/ 

123,328 

994 

6 

47 

153 

Foundation Drain and Building Sump Analytical Results 

METALS 
Rocky Flats Environmental Technology Site 

1992-1993 

n/r I 
4 

6 1  
n/ri 

4.167 

33.817 j 
590 1 

4 
29 j 

176 1 

n4 

165.5 

438.3 

13,017.5C 

15.6 

97.4 

27.834.1C 

2.009.1C 

nl 
1.002.9c 

1.556.l 

LEGEND 

NOTES: All resulls reDorted in micmgrams Der liter (pgJL). 

c = Not detected: value shown is instrument detection 

rvr = not reporlea 

lit 

B = Result is less than method detection limit but greater than instrument detection limit. 

None of the data were validated. 

UTL = Upper Tolerance Limit 

Gmundwaler UTL is given for background groundwater fmm the upper 

hydrostratigraphic unit. 

-1 = Exceeds 99/99 UTL for surface water (sitewide) 

11 1) = Exceeds 98/99 UTL for backgmuna groundwater. upper hydrastfatigraphic 

unit and surface water (sitewide) 

= Exceeds 99/99 UTL for background groundwater, upper hydrostratigraphic unit 

-1 = ~xceeds 99/99 UTL for seeps/spnngs 

[ F A  = Exceeds 99/99 UTL for all three crilena 

r] = Exceeds 99/99 UTL for background'groundwater. upper hydrostratigraphic 

7 1  = Exceeds 99/99 UTL for surface water (sitewide) and seepslspnngs 

unlt and seepslspnngs 
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surface water as reported in the Background Geochemical Churacterizan'on Report (EG&G 

1993a). Specifically, metal concentrations observed during the sampling events will be 

compared to the 99/99 UTLs. The 99/99 UTLs indicate the concentration below which 99 

percent of the background surface water or groundwater Samples will fall, given a 99 percent 

probability. This comparison may be useful for identifying storm drains and foundation drains 

that collect background water and those that collect affected groundwater or surface water. 

The following discussions present a brief summary of the data observed from the foundation- 

drain and building-sump samples collected from 1977 to 1993. These data are color coded on 

Tables 4-3 and 4-4 to depict exceedances of the background groundwater, surface water, and 

seeps and springs UTLs. 

0 4.2.1 Metals 

Laboratory analysis for metals (arsenic, lead, mercury, potassium, selenium, and thallium) in 

foundation-drain and building-sump samples was first performed in 1988 using the atomic 

absorption furnace (AA) method. In 1989, the ICP screening method for aluminum, antimony, 

barium, beryllium, calcium, cadmium, cobalt, chromium, copper, iron, magnesium, manganese, 

molybdenum, nickel, silver, sodium, strontium, vanadium, and zinc was added to comprise the 

total analytical suite. 

Most of the available records do not indicate whether the analytical results are for total or 

dissolved (unfiltered or filtered) metals. Most of the foundation-drain samples were probably 

analyzed for total metals, based on the fact that the reported metals concentrations are relatively 

consistent, total dissolved solids concentrations are relatively consistent, and all of the 

documented samples were analyzed for total metals. Table 4-3 notes whether each sample was 

analyzed for total or dissolved metals, if known. Foundation-drain samples are currently 

0 analyzed for total metals. 
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Aluminum was detected in all of 100 samples analyzed from 1988 to 1993, at values ranging 

from 38 to 26,000 micrograms per liter (pg/L). Aluminum concentrations exceeded the 

background surface water 99/99 UTL (3,893 pg/L) several times during this period as illustrated 
in Tables 4-3 and 4-4. The background groundwater 99/99 UTL (12,642 pg/L) was also 

exceeded three times during this period. The background seeps and springs 99/99 UTL 

(166,871 pg/L) was not exceeded. Aluminum can be derived from cormgated pipe or other 

anthropogenic materials. 

Antimony was detected in seven of 100 samples collected from 1988 to 1993, at concentrations 

ranging from 24 to 45 pg/L. The background groundwater 99/99 UTL was not exceeded, and 

a 99/99 UTL for background surface water was not available for comparison. None of the 

observed concentrations exceeded the seeps and springs UTL (411.9 pglL). 

Arsenic was detected in 41 of 109 samples collected from 1988 to 1993. Arsenic values ranged 
0 

from 1 to 1,400 pg/L. Eighteen of the arsenic concentrations exceeded the 99/99 UTLs for 

background surface water (5.84 pg/L) and 17 values exceeded the groundwater 99/99 UTL (5.93 

pg/L). Two of the observed concentrations for arsenic exceeded the 99/99 UTL for seeps and 

springs (657.7 pg/L). 

Barium was detected in all of the 100 samples collected from 1977 to 1993. Of the 100 

samples, 44 of the values exceeded the background surface water 99/99 UTL (138 pg/L). Nine 

of these concentrations exceeded the background groundwater 99/99 UTL (208 pglL), but none 

exceeded the seeps and springs UTL (6,252 pg/L). 

Beryllium was detected in three of 100 samples from 1988 to 1993. No 99/99 UTLs for 

groundwater or surface water were available in the Background Geochemical Characterization 

Report (EG&G 1993a) for comparison. None of the observed concentrations for beryllium 

exceeded the 99/99 UTL for seeps and springs (13.9 pg/L). 

I 

, 
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Cadmium concentrations were also generally low. This metal was detected in 14 of 100 samples 

collected from 1988 to 1993 at concentrations ranging from 3.1 to 32.1 pg/L. No 99/99 UTLs 

for groundwater or surface water were available for cadmium in the Background Geochemical 

Characterization Repon (EG&G 1993a) for comparison. The 99/99 UTL for seeps and springs 

was exceeded once at FD-865-1 (71 pg/L, June 1989). 

Chromium was detected at concentrations ranging from 0.03 to 13,000 pg/L in 35 of 102 

samples collected from 1988 to 1993. Nine chromium concentrations exceeded 99/99 UTLs for 

background groundwater (22.58 pg/L). The background UTL (183.7 pg/L) for seeps and ' 

springs was exceeded once at FD-444-460 (13,000 pg/L, April 1989). Background surface 

water 99/99 UTLs were not available for comparison. 

During the 1993 sampling event, cobalt was detected once in the 100 samples collected from 

1988 to 1993 at 14.7 pg/L in BS-111-2 . However, cobalt was also detected in the laboratory 

blank for this sample. The Background Geochemical Characterization Report (EG&G 1993a) 

did not report 99/99 UTLs for cobalt in background surface water or groundwater. The 99/99 

UTL (346.7 pg/L) for seeps and springs was not exceeded. 

Copper was detected in 74 of 100 samples collected from 1977 through 1993, in concentrations 

ranging from 3.0 to 360 pg/L. Background surface water (16.95 pg/L) and groundwater (39.12 

pg/L) 99/99 UTLs were exceeded 34 and 13 times, respectively, during this time period. The 

background 99/99 UTL for seeps and springs was exceeded once at FD-774-1 (360 pg/6, April 

1989). 

Iron has been ubiquitous in building-sump and foundation-drain waters. It was detected in all 

of the 78 samples analyzed from 1988 to 1991, at concentrations ranging from 49 to 740,000 

pg/L. Iron concentrations exceeded 99/99 UTLs for background surface water (7,927 pg/L) and 

groundwater (14,655 pg/L) at FD-371-3 (64,OOO pg/L, December 1988; 740,000 pg/L, 0 
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September 1989; 95,000 pg/L, December 1989), at FD-516-1 (15,000 pg/L, October 1988; 

24,000 pg/L, April 1989), and at FD-774-1 (20,000 pg/L, April 1989) and at 991 Drains 

(15,000 pg/L, May 1989). The element was also detected in all samples analyzed from 1992 

to 1993. Iron concentrations in foundation-drain and building-sump samples ranged from 25.4 

to 3,290 pg/L and did not exceed background 99/99 UTLs. 

Lead was not detected in any of the 11 samples analyzed by ICP from 1989 to 1991 but was 

detected in 65 of the 88 samples analyzed by AA from that period. Concentrations ranged from 
1.6 to 363 pg/L. Lead was also detected in 20 of 23 samples from 1992 to 1993, with the 

highest concentration (36 pg/L) at BS-865-2 (March 1993). Other samples collected during this 

period contained less than 7 pg/L lead. The background surface water (7.36 pg/L) and 

groundwater (11.75 pg/L) 99/99 UTLs were exceeded 30 and 19 times, respectively. The 

background seeps and springs 99/99 UTL was never exceeded. 

Manganese was detected in all except two of the samples analyzed during the 1977 to 1993 

period. Concentrations ranged from 3.3 to 14,000 pg/L. Seven manganese concentrations 

exceeded the 99/99 UTLs for background surface water (885 pg/L) and 15 concentrations 

exceeded the groundwater 99/99 UTL (332 pg/L). No manganese concentrations exceeded the 

background seeps and springs UTL (17,658.3 pg/L). 

Mercury was detected in 20 of 109 samples collected from 1977 to 1993. Mercury values 

ranged from 0.2 to 80 pg/L. Mercury concentrations exceeded the 99/99 UTL for groundwater 

18 times during this time. No surface water or seeps and springs 99/99 UTL was available for 

comparison. 

Molybdenum was detected in only three of the 100 samples from 1988 to 1993, at concentrations 

ranging from 22 to 66 pg/L. The 99/99 UTL for background groundwater (116.04 pg/L) and 

background seeps and springs (165.5 pg/L) were not exceeded. In addition, the seeps and 
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springs UTL (165.5 pg/L) was not exceeded. 

comparison. 

No surface water UTL was available for 

Nickel was detected in seven of 100 samples collected from 1977 to 1993, at concentrations 

ranging from 36 to 100 pg/L. The background groundwater 99/99 UTL (33 pg/L) was exceeded 

six times during this period. The seeps and springs UTL (438.3 pg/L) was not exceeded. No 

surface water UTL exists for this compound. 

Selenium was not detected in any of the 11 samples analyzed by ICP from 1989 to 1991 but was 

detected in 17 of the 87 samples analyzed by AA during that period. All results were well 

below the 99/99 UTLs for background groundwater (47.99 pg/L) and background seeps and 

springs (15.6 pg/L). The background surface water 99/99 UTL (6.33 pg/L) was exceeded only 

at BS-883-1 (7.3 pg/L, December 1989). Selenium was detected in 12 of 23 samples from 1992 

to 1993, at concentrations ranging from 1 pg/L to 4.7 pg/L. 

Silver was detected only twice in the 101 foundation-drain and building-sump samples analyzed 

during the 1988 to 1993 period (Tables 4-3 and 4-4). Silver was detected in water from two 

samples (BS-111-2, 320 pg/L and FD-444-460, 5 pg/L). The Background Geochemical 

Characterization Report (EG&G 1993a) did not report 99/99 UTLs for silver in background 

surface water or groundwater. However, the background 99/99 UTL for silver in seeps and 

springs (97.4 pg/L) was exceeded at BS-111-2 (320 pg/L, April 1993). 

Strontium was observed in al l  of the 100 samples collected from 1977 to 1993 in concentrations 

ranging from 13 to 1,100 pg/L. The background surface water 99/99 UTL (590 pg/L) was 

exceeded 22 times during this period, and the groundwater UTL (994 pg/L) was exceeded three 

times. None of the reported values exceeded the background seeps and springs UTL (2,009.1 

pg/L). 
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Thallium was detected in one of 87 samples collected from 1988 to 1991 and analyzed by AA. 

Sample BS-707-2 (December 1989) contained 1.1 pg/L, well below the background groundwater 

99/99 UTL (5.77 pg/L). None of the 11 samples analyzed from 1988 to 1991 by ICP contained 

detectable concentrations of thallium. One of 23 samples collected from 1992 to 1993 contained 

detectable thallium. Sample FD-774-1 contained 2 pg/L, but the metal was also detected in the 

laboratory blank associated with this sample. The Background Geochemical Characfenzah*on 

Report (EG&G 1993a) did not report UTLs for thallium in background surface water or seeps 

and springs. 

Vanadium was detected 12 times in the 100 samples collected from 1977 to 1993. The 

vanadium was detected in concentrations ranging from 16 to 76 pg/L. The background surface 

water 99/99 UTL (29 pg/L) was exceeded six times during this period, and the groundwater 

UTL (47 pg/L) was exceeded only three times. The seeps and springs UTL (1,002.9 pg/L) was 

not exceeded for this compound. 

Zinc was detected in every sample for which it was analyzed from 1988 to 1993. Zinc 

concentrations ranged from 11 to 7,300 pg/L. The background surface water (176 pg/L) and 

groundwater (153 pg/L) 99/99 UTLs were exceeded at 35 and 36 times, respectively. The 

background seeps and springs UTL (1,556.4 pg/L) was exceeded three times at FD-444-460 

(1,700 pg/L, April 1989), at FD-516-1(1,900 pg/L, June 1989), and at FD-774-1 (7,300 pg/L, 

April 1989). 

Foundation-drain and building-sump samples commonly exceeded background 99/99 UTLs for 

calcium (approximately 75 percent were above), sodium (approximately 60 percent were above), 

potassium, and magnesium (approximately 75 percent were above), as indicated in Tables 4-3 

and 4-4. 
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Screening analyses for radionuclides have been performed on building-sump and foundation-drain 

samples since at least 1977. From 1988 to 1991, gross alpha counts ranged from -8 to 7,900 

picocuries per liter @Ci/L) in 234 samples collected from building sumps, foundation drains, 

and trenches uable 4-3). Gross beta values ranged from -19 to 760 pCi/L in 174 samples, and 

tritium counts ranged from -99 to 4,681 pCi/L in 57 samples collected during that period. 

Foundation-drain and building-sump samples collected during 1992 and 1993 yielded gross alpha 

counts ranging from 0.20 (k0.6) to 16 (+2) pCi/L and gross beta from 1.50 (k1.5) to 61 

(f4) pCi/L. Samples apparently were not analyzed for tritium during this period. The results 

are summarized in Table 4-5 and the maximum radionuclide measurements observed in March 

through May 1993 are plotted in Figure 4-1. 

Background groundwater (391 pCi/L) and background seeps and springs (340 pCi/L) UTLs were 

exceeded at BS-707-3 (7,900 pCi/L, September 1981) and at BS-887-1 (674 pCi/L, July 1979). 

The background seeps and springs UTL (340 pCi/L) was also exceeded at BS-444 (350 pCi/L, 

January 22, 1991). The 99/99 UTL for gross alpha counts in background surface water (28 

pCi/L) was exceeded in 57 of 234 samples collected from 1977 to 1991 (Table 4-3). Samples 

collected during 1992 and 1993 did not exceed the groundwater, seeps and springs, and surface 

water 99/99 UTLs for gross alpha. Gross beta counts exceeded background surface water 99/99 

UTL at BS-111-2 (32 pCi/L, April 1993) and at BS-707-2 (45 pCi/L, March 1992; 61 pCi/L, 

March 1993). The background groundwater 99/99 UTL for gross beta was not exceeded in 

foundation-drain and building-sump samples collected during 1992 and 1993. The 99/99 UTL 

for gross beta counts in background seeps and springs (9.74 pCi/L) was exceeded in 106 of 174 

samples collected from 1971 to 1991 (Table 4-3). 



TABLE 4-5 
Foundation Drain and Building Sump Analytical Results 

RADIONUCLIDES 
Rocky Flats Environmental Technology Site 

1992-1 993 

LOCATION FD-37 1-3 FD-371-3 FD-371-3 FD-371-3 FD-371-3 FD-371-3 FD-371-3 FD-371-3 FD-371-3 
DATE 06 -0 5 -9 2 06-06-92 06-07-92 06-08-92 06-09-92 06-1 7-92 06-24-92 07-01 -92 07-08-92 
GROSS ALPHA (pCilL) 4.90 4.40 4.70 3.10 1.30 1.70 0.58 1.40 1.20 
ERROR 3 2.9 3.1 2.9 2.6 2.7 2.5 2.6 2.7 
QUALIFIER X X X ux ux U U U U 
DETECTION LIMIT 3 3 4 4 4 4 4 4 
GROSS BETA (pCilL) 1.50 4.00 4.80 2.50 5.40 3.80 6.10 4.70 6.60 
ERROR 1.5 1.6 1.4 1.6 1.5 1.5 1.6 1.5 1.5 
QUALIFIER ux X X JX J 
DETECTION LIMIT 2 2 2 2 2 2 2 2 2 

.NOTES dissolved dissolved dissolved dissolved 

LOCATION FD-37 1-3 FD-37 1 COMP FD-37 1 M C  FD-444-460 FD-444-460 FD-559-56 1 FD-707-1 FD-77 1-1 FD-774-1 
DATE 03-27-93 03-07-92 03-27-93 03-07-92 03-27-93 07-25-92 03-07-92 05-01 -93 03-27-93 
GROSS ALPHA (pCi/L) 8.00 6.00 0.20 2.00 2.00 3.00 6.00 5.00 9.00 
ERROR 3 2 0.6 1 1 1 3 2 2 
GROSS BETA (pCilL) 10.00 6.00 4.00 3.00 2.00 2.00 8.00 16.00 15.00 
ERROR 4 2 1 1 2 1 6 4 2 .  

LOCATION 
DATE 
GROSS ALPHA (pCi/L) 

FD-883-1 FD-886-1 FD-886-2 FD-9 10 FD-99 1-1 
05-01 -93 05-01-93 05-01-93 05-01-93 04-26-93 

8.00 16.00 12.00 5.00 9.00 
ERROR 2 2 2 1 4 
GROSS BETA (pCilL) 5.00 6.00 5.00 4.00 9.00 

iERROR 2 2 1 2 8 

(xl) h~wpWats\ou8\techrnem.novlFDRADS.XLS 1 1/4/94 
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4.2.3 Volatile and Semivolatile Organic Compounds 

Most foundationdrains and building-sump samples had been analyzed for VOCs and-SVOCs 

only once before November 1993. VOCs were detected in samples from 11 of 19 sampling 

stations. Analytical results for VOCs and SVOCs for samples collected from 1990 through 1993 

are given in Tables 4-6 and 4-7, respectively. Figure 4-2 illustrates the VOC and SVOC 

concentrations observed for sampling events conducted in March and June 1993. 

The analytical result for acetone exceeded the range of the laboratory instrument for a sample 

from BS-111-2 (490 pg/L, April 1993). Bis(2ethylhexyl)phthalate was detected in nine 

samples, at values ranging from 1 (estimated and detected in the laboratory blank) to 22 pg/L. 

However, the compound was also detected in the associated trip blank (FD-910-"3) at 23 pg/L. 

Carbon tetrachloride was detected in samples from FD-559-561 in July 1992 (220 pg/L) and 

March 1993 (320 pg/L), and from FD-771-1 (43 pg/L, May 1993). The VOC chloroform was 
detected in foundationdrain water from stations BS-111-2 (30 pg/L, April 1993), FD-559-561 

(6 pg/L, July 1992; 8 pg/L, March 1993), FD-771-1 (45 pg/L, May 1993), and FD-910 (20 

pg/L, May 1993). Methylene chloride was detected in low concentrations in samples collected 

from BS-111-2 (1 pg/L, March 1993), BS-865-2 (0.4 pg/L, March 1993), FD-371-3 (0.4 pg/L, 

March 1993), FD-371-MC (0.5 pg/L, March 1993), FD-444-460 (0.5 pg/L, March 1993), FD- 

559-561 (2 pg/L, March 1993), FD-771-1 (1 pg/L, May 1993), FD-886-1 (0.2 pg/L, June 

1993), and FD-991-l(1 pg/L, April 1993). In every case, methylene chloride was also detected 

in the laboratory blank sample and detected below the method detection limit in these samples. 

Tetrachloroethene was detected in samples collected from FD-883-1 (6 pg/L, May 1993), FD- 

771-1 (1 pg/L, May 1993), and FD-559-561 (15 pg/L, July 1992). 

Volatile compounds including 1 , 1,l-trichlomethane (13 pg/L, July 1992; 20 pg/L, March 1993); 

1,1,2,2-tetrachloroethane (23 pg/L, March 1993); 1, ldichloroethane (3 pg/L, July 1992; 

6 pg/L, March 1993); 1,l-dichloroethene (48 pg/L, July 1992; 74 pg/L, March 1993); 



TABLE 4-6 
Foundation Drain and Building Sump Analytical Results 1990-1 993 

03-27-03 
NIA 
<5 
<5 
e5 
<5 
<5 

NIA 
NIA 
NIA 

.I SAMPLE ID 
03-27-03 03-27-03 03-27-03 

NIA NIA NIA 
<5 <5 <5 
<5 <5 <5 
<5 <5 <5 
<5 <5 <5 
<5 <6 <5 

NIA NIA ' NIA 
NIA NIA NIA 
NIA NIA NIA 

- 
DATE COLLECTED 
1.1.1.2-l€lRACHLOROETHANE 
l,l,l-TRICHLOROETHANE 
1.1.2.2-TETRACHLOROETHANE 
1.1.2-TRICHLOROETHANE 
1.1-DICHLOROETHANE 
1 .I-DICHLOROETHENE 
1 .I-DICHLOROPROPENE 
1.2.3-TRICHLOROBENZENE 
1.2.3-TRICHLOROFROPANE 

I NIA NIA NIA NIA 
NIA 
<10 

<10 <10 < 10 < 1 0  
<10 < 1 0  <ro < 10 
<10 <10 <10 <10 
<5 <5 <5 <5 

NIA NIA NIA NIA 
NIA NIA NlA NIA 
NIA NIA NIA NIA 
NIA NIA NIA NIA 
<5 <5 <6 <5 
<5 <5 <5 <5 

< 10 <10 <10 <lO 
<5 <5 <5 <5 
<5 <5 c 5  <5 
<5 <5 - <5 <5  

< 10 <10 <10 <10 
<5 <5 <5 <5 

I 

I 

I 

I 
I 

1.2-DIBROMOETHANE 
1.2-DICHLORO~ANE 

<10 

NIA 
<5 

NIA 
<5 

NIA 
NIA 
<5 

0.4 BJ 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
<5 

NIA 
<5 
<5 
<5 

NlA 
<5 
<5 

NIA 
<10 
<10 

, 

I 
I 

I 

I 

I 

I 

L 

1.2-DICHLOROETHENE 
1.2-DICHLOROPROPANE 
1.3-DICHLOROPROPANE 

<10 < 1 0  <10 
NIA NIA NIA 
<5 <5 <5 

NIA NIA NIA 
<5 <5 <5 

NIA NIA NIA 
NIA NlA NIA 
<5 <5 <5 

0.5 BJ 0.4 BJ 0.5 BJ 
NlA NIA NIA 
NIA NIA NIA 
NIA NIA NIA 
NIA NIA NIA 
NIA NIA NIA 
NIA NIA NIA 
NIA NIA NIA 
NIA NIA NIA 
NIA NIA NIA 
<5 <5 <5 

NIA NIA NIA 
<5 <5 <5 
<5 <5 <5 
<5 c 5  <5 

NIA NIA NIA 
<5 <5 <5 
<5 <5 <5 

NIA NIA NIA 
<10 < 10 <10 
<lO <10 < l O  

2.2-DICHLOROPROPANE 
2-BUTANONE 
2-HEXANONE 
&METHYL-2-PENTANONE 
ACETONE 
BENZENE 
BENZENE, 1.2.4-TRIMETHYL . 
BENZENE. 1.3.5-TRIMETHYL 
BROMOBENZENE 
BROMOCHLOROMETHANE 
BROMODICHLOROMETHANE 
BROMOFORM 
BROMOMETHANE 
CARBON DISULFIDE 
CARBON TETRACHLORIDE 
CHLOROBENZENE 
CHLOROETHANE 
CHLOROFORM 
CHLOROMETHANE 
cis-1.2-DICHLOROETHENE 
cis-1.3-DICHLOROPROENE 
CUMENE 
DIBROMOCHLOROMETHANE 
DIBROMOMETHANE 
DICHLORODIFLUOROMETHANE 
ETHYLBENZENE 
METHYLENE CHLORIDE 
rn + p XYLENE 
n-BUTYLBENZENE 
n-PRO WLBENZENE 
0-CHLOROTOLUENE 
0-XYLENE 
PROPANE, 1 .2-DIBROMO-3-CHLORO 
p-CHLOROTOLUENE 
p-CYMENE 
COC-BUNLBENZENE 
STYRENE 
ten-BUTYLBMZENE 
TETRACHLOROETHENE 
TOLUENE 
TOTAL XYLENES 
trans-1 ,2-DICHLOROETHENE 
trans-1.3-DICHLOROPROENE 
TRICHLOROETHENE 
TRICHLOROFLUOROMETHANE 
VINYL ACETATE 
VINYL CHLORIDE 

flats\ou8\tec hrnem.nov\FDVOA3.xls 

Volatile Organic Compa 

Rocky Flats Environmental Tec 
Operable Unit 8 

BS-111.2 85-707-2 BS866-1 
04-26-93 03-27-93 - 03-27-01 

NIA NIA NIA 
<5 <5 '< E 
<5 <5 <E 
<5 <5 <E 
<5 <5 <E 
<5 <5 <E 

NIA NIA NIP 
NIA NIA NIA 
NIA NIA NIP 
NIA I N l A l  NIA 
<51 <E 
<5 c 5  <E 
<5 <5 <E 

NIA NIA NIP 
NIA NIA NIP 
<10 <10 c1c 
< l o  <10 <1c 
< l o  <10 < 1c 

490 E <10 <1c 
<5 <5 <E 

NIA NIA NIP 
NIA NIA NIP 
NIA NIA NIP 
NIA NIA NIP 

< 1 0  <10 <1c 
<5 <5 <E 
<5 <5 <E 
<5 <5 <E 

<10 <10 <1c 
30 <5 <E 

<10 <10 < 1c 
NIA NIA NIP 
<5 <5 <E 

NIA NIA NIP 
<5 <5 <c 

NIA NIA NIP 
NIA NIA NIP 
<5 <5 <E 

1 B J  <5 <E 
NIA NIA NIP 
NIA NIA NIA 
NIA NIA NIP 
NIA NIA NIP 
NIA NIA NlA 
NIA NIA NIP 
NIA NIA NIP 
NIA NIA NIP 
NIA NIA NIP 
<5 <5 <E 

NIA NIA NIP 
<5 <5 <E 
<5 <5 < E  
<5  <5 <E 

NIA NIA NIP 
<5 <5 <E 
<5 <5 < E  

NIA NIA NIP 
<10 < 10 <1c 
<10 <10 <1c 
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Jnds 

inology Site 
BS-866-21 FD371MCI -371-31 FD-4444601 

I 
NIA I NIA I NIA 
< 101 <lo1 <10 

44of63 Dnfl Pi 



TABLE 4-6 
Foundation Drain and Building Sump Analytical Results 1990-1 993 

Operable Unit 8 
Is Environmental Technology Site 

FD-559-561 FD-771-1 FD-774-1 FD-883-1 FD-8861 FD-8661 
03-09-93 . 0501-93 03-27-93 05-01-93 0625-93  05-01-93 

NIA NIA NIA NIA <1 NIA 
20 <5  < 5  <5 <1 <5 
23  < 5  < 5  <5 <1 <5 
<5 <5  <5 <5 <1 <5  
6 J  <6 < 5  <5 <1 <5  
74 < 5  <5 <5 <1 < 5  

NIA NIA NIA NIA <1 NIA 
NIA NIA NIA NIA <1 NIA 
NIA NIA NIA NIA <1 NIA 
NIA NIA NIA NIA <1 NIA 
<5 < 5  <5 <5 <1 <5 

1 7 J  <5  <5 <5 NIA <5 
<5 <5  < 5  <5 <1 <5 

NIA NIA NIA NIA <1 NIA 
NIA NIA NIA NIA <1 NIA 
<10 < 10 <10 <10 NIA <10 
<10 < 10 <10 <10 NIA < 10 
<10 <10 < 10 <10  NIA <10 
< l o  < 10 <10 <10 NIA <10 
<5 <5  <5 <5 <1 <5 

NIA NIA NIA NIA <l N/A 
NIA NIA NIA NIA <1 NIA 
NIA NIA NIA NIA <1 N lA  
NIA NIA NIA NIA <1 NIA 
<5 <5  <5 <5 < 1  <5  
<5 <5  < 5  < 5  <1 <5  

<10 < 10 < 10 <10 <1 < 10 
<5 <5  < 5  <5 NIA <5 

320 43 <5 <5 <I <5 
<5 < 5  <5  <5 <1 <5  

<10 < 10 < 1 0  <10 <I < 10 
B J  45 <5 <5 < 1  < 5  

<10 <10 < 10 <10 <1 <10 
NIA NIA NIA NIA <1 NIA 
< 5  <5 < 5  <5 <l < 5  

NIA NIA NIA NIA <1 NIA 
<5 <5 < 5  <5 <1 <5  

NIA NIA NIA NIA <1 NIA 
NIA NIA NIA NIA <1 NIA 
<5 < 5  <5 <5 <1 <5 

2 B J  la, < 5  <5 0.2 BJ <5  
NIA NIA NIA NIA <1 NIA 
NIA NIA NIA NIA <I NIA 
NIA NIA NIA NIA <1 NfA 
NIA NIA NIA NIA <1 NIA 
NIA NIA NIA NIA <1 NIA 
NIA NIA NIA NIA <1 N/A 
NIA NIA NIA NIA <1 NIA 
NIA NIA NIA NIA <1  UIA 
NIA NIA NIA NIA <1  NIA 
c5 <5 < 5  <5 <l <5 

NIA NIA NIA NIA <1 NIA 
< 5  1 J  < 5  6 <1 <5 
< 5  <5 <5 <5 <1 <5 
< 5  <5 <5 <5 NIA <5 

NIA NIA NIA NIA <1 NIA 
<5 <5  <5 <5 <1 <5  

160 < 5  <5 <5 <1  <5  
NIA NIA N/A N/A <1  NIA 

<10 - <10 < 1 0  < 10 NIA <10 
< l o '  ' <10 <lo < 1 0  <1 < 10 

SAMPLE ID 
)ATE COLLECTED 
1,1,1.2-TElRACHLOROETHANE 

.I 
1.1.1-TRICHLOROEMANE 
1.1.2.2-TETRACHLOROETHANE 
1.1.2-TRIMLOROETHANE 
1.1 -DICHLOROETHANE 
I .I-DICHLOROETHENE 
I ,I-DICHLOROPROPENE 
I ,2,3-TRICHLOROBENZENE 
1.2.3-TRICHLOROPROPANE 
1.2-DIEROMOETHANE 
1.2-DICHLOROETHANE 
1.2-DICHLOROETHENE 
1,P-DICH LOROPROPANE 
1.3-DICHLOROPROPANE 
2.2-DICHLOROPROPANE 
2-BUTANONE 
2-HEXANONE 
I-METHYL-2-PENTANONE 
4CETONE 
3ENZENE 
3ENZENE, 1.2.4-TRIMETHYL 
3ENZENE. 1 ,S.B-TRIMETHYL 
3ROMOBENZENE 
3ROMOCHLOROMETHANE 
3ROMODICHLOROMETHANE 
3ROMOFORM 
3ROMOMETHANE 
:ARBON DISULFIDE 
:ARBON TETRACHLORIDE 
:HLOROBENZENE 
:HLOROETHANE 
:HLOROFORM 
:HLOROMETHANE 
:is-l.2-OICHLOROETHENE 
:is-l,3-DICHLOROPROPENE 
ZUMENE 
)IBROMOCHLOROMETHANE 
)IBROMOMETHANE 
)ICHLORODIFLUOROMEMANE 
ITHYLEENZENE 
dETHYLENE CHLORIDE 
n + p XYLENE 
\-BUTYLBENZENE 
I-PROWLBENZENE 
I-CHLOROTOLUENE 
I-XYLENE 
'ROPANE. 1.2-OIBROMO-3-CHLORO 
1-CHLOROTOLUENE 
,-CYMENE 
~OC-BUTYLBENZENE 
iTYRENE 
art-BUTYLBENZENE 
iETRACHLOROETHENE 
YOLUENE 
iOTAL XYLENES 
ram-1.2-DICHLOROETHENE 
rans.1 ,IDICHLOROPROPENE 
RICHLOROETHENE 
RICHLOROFLUOROMETHANE 
l lNYL ACETATE 
l lNYL CHLORIDE 

flats\ou8\tec hmem.nov\FDVOAJ.xls 

VC 

Rocky Fla 
FD-559-561 

07-25-92 
NIA 
13 
<5 
<5 
3 3  
48 
NIA 
NIA 
NIA 
NIA 
<5 
<5 
<5 

NIA 
NIA 
<10 
<10 

' <10 
<10 

<5 
NIA 
NIA 
NIA 
NIA 
< 5  
<5 

<10 
< 5  

220 
<5 

<10 
' .  6 

<10 

NIA 
< 5  

NIA 
<5 

NIA 

NIA 
<5 
<5 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
<5 

NIA 
15 
< 5  
< 5  

NIA 
<5 

1 60 
N/A 
<10 
<10 



Rocky Rats Environmental Technology Site 
SAMPLE ID FD-8862 FD-2 -910 FD-991-1 DSUMP 

DATE COLLECTED 05-01-93 OC25-93 , 0 5 0 1 - 9 3  04-26-93 05-03-90 

1.1,1.2-TETRACHLOROETHANE NIA <1 NIA NIA <5 
<5 <1 <5  <5 NIA 1.1 ,1-TRICHLOROETHANE 

<5  I <5 
<5 <5 

<5 1.1 -DICHLOROEMANE <6 < l  <6 <6 

NIA 1 .I-DICHLOROPROPENE NIA <1 NIA NIA 
NIA <l NIA NIA NIA 1.2.3-TRICHLOROBENZENE 

NIA 1.2.3-TRICHLOROPROPANE NIA <1 NIA NIA 
NIA NIA 1 .2-DIBROMOEMANE NIA <1 NIA 

< 5 
1.2-DICHLOROETHENE <5 NIA <5 <5 250 E 

1.2-DICHLOROPROPANE < 5  <1 <5 <5  <5 
NIA NIA 1.3-DICHLOROPROPANE NIA < 1  NIA 

2.2-DICHLOROPROPANE NIA <1 NIA NIA NIA 
< 1 0  NIA < 10 < 10 < 1 0  

2-HEXANONE < 1 0  NIA <10 < 10 < 10 
4-METHYL-Z-ENTANONE < 10 NIA <10 < 10 < 10 

e- 
1.1.2.2-TETRACHLOROETHANE <5 < 1  <5  
1.1.2-TRICHLOROETHANE <5 <1 <5 

1.1-OICHLOROEMENE <5 <1 <5  <5 <5 
L 

1.2-DICHLOROETHANE <6 <1 <5 <5 

2-BUTANONE 

ACETONE <10 NIA < 10 <10 <10 
BENZENE <5 <1 <5 <5 < 5  
BENZENE, 1.2.4-TRIMETHYL NIA <1 NIA NIA NIA 
BENZENE, 1.3.5-TRIMETHYL NIA <1 NIA NIA NIA 
BROMOBENZENE NIA <1 NIA NIA NIA 
BROMOCHLOROMETHANE NIA <l NIA NIA NIA 
BROMODICHLOROMETHANE <5 <1 1 J  < 5  <5 
BROMOFORM <5 <1 <6 <6  < 5  

BROMOMETHANE 

Notss: 
E = concentration exceeds 

calibratbn range of 
instrument 

B = detected in blank 
J = detected below method 

detection limit 

< = Compound was 
analyzed but not  
detected. Value 
shown Is the i ns t rum 
ent detection limit. 

All reruns in micrograms 
per liter. 

Data were not validated; 
qualifiers were assigned by 
the laboratory. 

CHLOROBENZENE 
CHLOROETHANE 
CHLOROFORM 
CHLOROMETHANE 
cis-1.2-DICHLOROEMENE 
cis-1.3-DICHLOROPROPENE 
CUMENE 
OIBROMOCHLOROMETHANE 
OIBROMOMETHANE 
DICHLORODIFLUOROMETHANE 
ETHYLBENZENE 
METHYLENE CHLORIDE 
m + p  XYLENE 
n-BUTYLBENZENE 
n-PROWLBENZENE 
0-CHLOROTOLUENE 
0-XYLENE 
PROPANE, 1.2-DIBROMO-3-CHLORO 

p-CHLOROTOLUENE 
p-CYMENE 
sac-BUTYLBENZENE 
STYRENE 
tart-BUTYLBENZENE 
TETRACHLOROETHENE 
TOLUENE 
TOTAL XYLENES 
trans-1.2-DICHLOROETHENE 
trans-l.3-DICHLOROPROPENE 
TRICHLOROETHENE 
TRICHLOROFLUOROMETHANE 
VINYL ACETATE 
VINYL CHLORIDE 

flats\ou8\techrnem.nov\FDVOA3.~ls 

< 5  <1  <5 <5 <5 

<10 <1 <10 < 1 0  <10 

<5 <I 20 <5 <5 
<10 <l <10 <10 <10 

NIA <1 NIA NIA NIA 
<5 <1 <5  <5 <5 

NIA <1 NIA NIA NIA 
<5 <1 <5 <5 <5 

NIA <1 NIA NIA NIA 
NIA <1 NIA NIA NIA 
<5 <1 <5 < 5  <5 
<5 <1 <5 1BJ <5 

NIA <1 NIA NIA NIA 
NIA <1 NIA NIA NIA 
NIA <1 NIA NIA NIA 
NIA <1 NIA NIA NIA 
NIA <1 NIA NIA NIA 
NIA <1 NIA NIA NIA 
NIA <1 NIA NIA NIA 

NIA <1 NIA NIA NIA 

NIA <1  NIA NIA NIA 
<5  <1 <5 < 5  <5 

NIA <1 NIA NIA NIA 
<5 <1 <5 < 5  7 
<5  <1 <5 < 5  <5  
<5  NIA <5 <5 <5 

NIA <1 NIA NIA NIA 
<5 <1 <5 <5 <5 
<6 <1 <5 <6  <5 

NIA <1 NIA NIA NIA 
< 10 NIA <10  <10 < 10 

< 10 <1 <10 . <10 <10 
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TABLE 4-7 
Foundation Drain and Building Sump Analytical Results 1990-1 993 

Semivolatile Organic Compounds 
Operable Unit 8 

Rocky Flats Environmental Technology Site 

SAMPLE I D  
DATE COLLECTED 
1 ,Z,QTRICHLOROBENZENE 
1,2-DICHLOROBENZENE 
1,3-DICHLOROBENZENE 
1.4-DICHLOROBENZENE 
2,4,5-TRICHLOROPHENOL 
2.4.6-TRICHLOROPHENOL 
2.4-DICHLOROPHENOL 
2, CDIMETHYLPHEN OL 
2,QDINITROPHENOL 

BS-111-2 08-707-2 8s-865-1 
04-26-93 03-27-93 03-27-93 

N I A  <5 <5 
N I A  <5 <5 
NIA <5 <5 
N I A  <5 <5 
NIA < 25 < 25 
NIA < 5 .  <5 
N /A <5 <5 
N l A  <5 <5 
NIA < 25 < 25 

2,QDINITROTOLUENE I N~AI <51 <5 
2.6-DINITROTOLUENE NIA I < S I  <5 

2-METHYLPHENOL 
2-NITROANILINE 
2-NITROPHENOL 
3,3'-DICHLOROBENZIDINE 
3-NITROANILINE 
4,6-DINITRO-2-METHYLPHENOL 
CBROMOPHENYL PHENYL ETHER 
4-CHLOROANILINE 
4-CHLOROPHENYL PHENYL ETHER 
4-CHLORO-3-METHYLPHENOL 
Q-METHYLPHENOL 
4-NITRO ANILINE 
+NITROPHENOL 
4CENAPHTHENE 
4CENAPHTHYLENE 
4NTHRACENE 
3ENZOIC ACID 
3ENZO(a)ANTHRACENE 
3ENZO(a)PYRENE 
3ENZO(b)FLUORANTHENE 
3ENZO(ghi)PERYLENE 
3ENZO(k)FLUORANTHENE 
3ENZYL ALCOHOL 
31S(2-CHLOROETHOXY)METHANE 
31s (2-CHLOROETHYLIETHER 
31S(2-CHLOROISOPROPYL)ETHER 
3IS(2-ETHYLHEXYL)PHTHALATE 
3UTYL BENZYL PHTHALATE 
:HRYSENE 
IIBENZOFURAN 
IIBENZO(a, h)ANTHRACENE 
METHYL PHTHALATE 
IIMETHYL PHTHALATE 
)I-n-BUTYL PHTHALATE 
11-n-OCTYL PHTHALATE 
ZUORANTHENE 
'LUORENE 
iEXACHLOROBENZENE 
iEXACHLOROBUTADIENE 
iEXACHLOROCYCLOPENTADlENE 
iEXACHLOROETHANE 
NDENO(1,2,3-cd)PYRENE 
SOPHORONE 
JAPHTHALENE 
JITROBENZENE 
J-NITROSODIPHENYLAMINE 
J-NITROSO-DI-n-PROPYLAMINE 
'ENTACHLOROPHENOL 
'HENANTHRENE 
'HENOL 
'YRENE 

fl~ts\ou8\techrnern.nov\FDSVOA.xls 

2-CHLORONAPHTHALENE 
2-CHLOROPHENOL 
2-METHYLNAPHTHALENE 

N I A  <5 <5 <5 <5 <5 <5 
NIA < 25 < 25 < 25 < 25 < 25 < 25 
NIA <5 <5 <5 <5 <5 <5 
NIA <10 < 10 < 10 <10 <10 < 10 
NIA <25 <25 <25 < 25 < 25 < 25 
NIA < 25 < 25 < 2 5  < 25 < 25 < 25 
NIA <5 <5 <5 <5 <5 <5 
N I A  <5 <5 <5 <5 <5 <5 
N /A <5 <5 <5 < 5  <5 <5 
N /A <5 <5 <5 < 5  <5 <5 
NIA <5 <5 <5 < 5  < 5  <5 
NIA < 25 < 25 < 2 5  < 25 < 25 < 25 
NIA < 25 < 25 < 25 < 2 5  < 25 < 25 
N I A  <5 <5 <5 < 5  0.5 J <5 
NIA <5 <5 <5 < 5  <5 <5 
NIA <5 <5 <5 < 5  <5 <5 
NIA < 25 < 25 < 25 < 2 5  < 25 < 25 
N /A <5 <5 < 5  < 5  <5 <5 
NIA <5 <5 <5 < 5  <5 <5 
N /A <5 <5 < 5  <5 <5 <5 
NIA <5 <5 <5 < 5  <5 <5 
N /A <5 <5 <5 <5 <5 <5 
N /A <5 <5 <5 <5 <5 <5 
NIA <5 <5 <5 < 5  <5 <5 
NIA <5 <5 <5 < 5  <5 <5 
NIA <5 <5 <5 <5 < S  < 5  
NIA 2 w  1 w  1 w  22 B 6 B  3 w  
NIA <5 0.6 J 0.6 J < 5  < 5  <5 
N/A <5 <5 <5 < 5  < 5  < 5  
NIA <5 <5 <5 < 5  < 5  <5  
NIA <5 <5 <5 < 5  < 5  <5 
N/A <5 <5 < 5  < 5  <5 <5 
NIA <5 <5 <5  <5 < S  <5 
N /A <5 <5 <5 <5 <5 <5 
NIA <5 <5 <5 < 5  <5 <5 
NIA <5 <5 <5 < 5  < 5  <5  
NIA <5 <5 <5 < 5  < 5  <5 
N /A <5 <5 < 5  < 5  <5 <5 
NIA <5 <5 <5 <5 < S  <5  
N/A <5 <5 <5 < 5  <5 <5 
N I A  <5 <5 < 5  <5  <5 < 5  
NIA <5 <5 <5 <5 <5 <5 
NIA <5 <5 <5 <5 <5 <5 
NIA <5 <5 <5 < 5  < 5  <5 
NIA <5 <5 < 5  < 5  <5 <5 
NIA <5 <5 <5 < 5  <5 <5 
NIA <5 <5 <5 < 5  <5 <5 
N/A <25 < 25 < 2 5  < 2 5  < 25 < 25 
NIA <5 <5 <5 < S  <5 <5 
NIA <5 <5 <5 <5 <5 <5 
NIA <5 < 5  <5 <5 <5 <5 
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NIA <5 <5 
<5 I :rl ::I <5 

0s-a 65-2 
03-27-93 

<5 
<5 
<5 
<5 

< 2 5  
<5 
< 5  
<5 

< 25 
<5 
<5 
<5 
<5 
<5 

FD-37 1 MC 
03-27-93 

<E 
< 5  
<E 
<5  

< 25 
<5 
<5  
<5  

< 2 5  
<5 
< S  
<5  
< S  
<5  

<5  
I <5  
I <5  

<5 
< 25 

<5 
<5 
<5 

< 2 5  
<5 
<5 
< 5  
< 5  

. <5 

~0-444-46a 
03-27-93 

<5  
<5  
<5 
<5  

< 25 
<5 
<5 
<5 

' < 2 5  
< 5  
<5 
<5 
<5 
<5 



Rocky Flats Environmental Technology Site 
I -  

'SAMPLE ID FD-559-561 FD-559-561 FD-771-1 FD-774-1 FD-883-1 FD-886-1 FD-886-1 
DATE COLLECTED 07-25-92 03-09-93 05-01-93 03-27-93 05-01-93 06-25-93 05-01-93 
1.2.4-TRICHLOROBENZENE c5 NIA <5 <5 <5 <1 <5 
1.2-DICHLOROBENZENE <5 N IA  <5 <5 <5 <1 <5 
1,3-DlCHLOROBENZENE <5 NIA <5 <5 <5 <1 <5 
1.4-DICHLOROBENZENE <5 NIA <5 <5 <5 <1 c 5  
2.4,5-TRICHLOROPHENOL < 25 NIA C 25  < 25  < 25  NIA < 25  
2,4,6-TRICHLOROPHENOL <5 N IA  < 5  <5 <5 NIA <5 
2,CDICHLOROPHENOL <5 NIA <5 <5 <5 NIA <5 
2,CDIMETHYLPHENOL <5 NIA <5 <5 <5 N I A  <5 
2,CDINITROPHENOL < 25  NIA < 25  < 25  < 25  NIA < 25  
2,CDINITROTOLUENE <5 N IA  <5 <5 <5 N I A  <5 
2,6-DINITROTOLUENE <5 N IA  <5 <5 <5 NIA c5 
2-CHLORON APHTH ALENE <5 NIA <5 <5 <5 NIA <5 
2-CHLOROPHENOL <5 NIA <5 <5 <5 N I A  c5 
2-METHY LN APHTH ALENE c5 NIA <5 <5 <5 N I A  <5 
2-METHY LPHENOL <5 N IA  <5 <5 <5 NIA <5 
2-NITRO ANILINE < 25  N IA  < 25  < 25  C 25 NIA < 25  
2-NITROPHENOL c5 N IA  <5 <5 <5 NIA <5 
3,3'-DICHLOROBENZIDINE < 10 NIA <10 < l o  <lo  N I A  < 10 
3-NITROANILINE < 25  NIA < 25  < 25  C 2 5  N I A  < 25  
4.6-DINITRO-2-METHYLPHENOL < 25  NIA < 25  < 25  < 2 5  N IA  < 25  
CBROMOPHENYL PHENYL ETHER <5 NIA <5 <5 <5 NIA <5 
CCHLOROANILINE <5 N I A  <5 <5 <5 NIA <5 
CCHLOROPHENYL PHENYL ETHER <5 NIA <5 <5 <5 NIA <5 
4-CHLORO-3-METHY LPHENOL c5 N IA  <5 <5 <5 NIA <5 
CMETHYLPHENOL <5 N IA  <5 <5 <5 N /A <5 
CNlTROANlLlNE < 25 NIA < 25  < 25 C 2 5  NIA < 25 
CNITROPHENOL < 25  NIA < 2 5  < 2 5  < 25  NIA < 25  
ACENAPHTHENE <5 N IA <5 <5 <5 NIA <5 
ACENAPHTHYLENE <5 N IA  <5 <5 <5 NIA <5 
ANTHRACENE c5 NIA <5 <5 <5 NIA <5 
BENZOIC ACID < 25 NIA < 25  < 25  < 25 N I A  < 25  
BENZO(a)ANTHRACENE < 5  NIA <5 <5 <5 N IA  <5 
BENZO(a)PY RENE <5 NIA <5 <5 <5 N IA  <5 
BENZO(b)FLUORANTHENE c5 NIA <5 <5 <5 NIA <5 
BENZO(ghi)PERYLENE <5 N IA <5 <5 <5 NIA <5 
BENZO(k)FLUORANTHENE < 5  NIA <5 <5 <5 NIA <5 
BENZYL ALCOHOL <5 NIA <5 < 5  <5 NIA <5 
BIS(2-CHLOROETH0XY)METHANE <S N IA  <5 <5 c5 N IA  <5 
BIS(2-CHLOR0ETHYL)ETHER <5 N /A <5 <5 <5 NIA <5 
BIS(2-CHLOROISOPR0PYL)ETHER <5 NIA <5 <5 <5 N /A <5 
BIS(2-ETHYLHEXYL)PHTHALATE <5 NIA <5 2BJ 2 J  NIA 2 J  
BUTYLBENZYLPHTHALATE <5 NIA <5 <5 <5 N IA  <5 
CHRYSENE <5 NIA <5 <5 <5 N IA  <5 
DIBENZOFURAN <5 N IA  <5 <S <5 NIA <5 
DIBENZO(a, h)ANTHRACENE <5 NIA <5 <5 <5 N /A <5 
DIETHYL PHTHALATE <5 NIA <5 < 5  <5 NIA <5 
DIMETHYL PHTHALATE <5 N /A <5 <5 <5 NIA <5 
DI-n-BUTYL PHTHALATE <5 NIA <5 <5 <5 NIA <5 
DI-n-OCTYL PHTHALATE <5 NIA <5 <5 <5 NIA <5 
FLUORANTHENE <5 NIA <5 <5 <5 NIA <5 
FLUORENE <5 NIA <5 <5 <5 NIA <5 
HEXACHLOROBENZENE <5 NIA <5 <5 <5 NIA <5 
HEXACHLOROBUTADIENE <5 NIA <5 <5 <5 <1 <S 
HEXACHLOROCYCLOPENTADIENE <5 N I A  <5 <5 <5 N IA  <5 
HEXACHLOROETHANE <5 N I A  <5 < 5  <5 N IA  <5 

ISOPHORONE c5 NIA <5 <5 <5 N I A  <5 
NAPHTHALENE <5 NIA <5 <5 <5 <1 <5 
NITROBENZENE <5 NIA <5  <5 <5 NIA <5 
N-NITROSODIPHENYLAMINE <5 NIA <5 <5 <5 N IA  <5 
N-NITROSO-DI-n-PROPY LAMlNE <S NIA <5 <5 <5 NIA <5 
PENTACHLOROPHENOL < 2 5  NIA < 25  < 25  C 2 5  N I A  < 25 
PHENANTHRENE <5 NIA <5 <5 <5 NIA <5 
PHENOL <5 NIA <5 <5 < 5  NIA <5 

'INDENO( 1,2,3-cd)PYRENE <5 N /A <5 <5 < 5  NIA <5 

,PYRENE . <5 N I A  < 5  <5 <5 NIA ~ <5 



a 
. -  

SAMPLE ID FD-886-2 FD-886-2 FD-910 

1 ,Z,CTRICHLOROBENZENE <5 <1 <5 
1,2-DICHLOROBENZENE < 5  <1 <5 
1,3-DICHLOROBENZENE < 5  <1 <5 
1 ,CDICHLOROBENZENE <5 <1 <5 
2.4.5-TRICHLOROPHENOL < 25 N I A  < 25 
2,4,6-TRICHLOROPHENOL <5 N I A  <5 
2.4-DICHLOROPHENOL < 5  NIA <5 
2.4-DIMETHY LPHENOL < 5  NIA '< 5 
2,CDINITROPHENOL < 25  N IA  < 25 
2,CDINITROTOLUENE <5 NIA <5 
2.6-DINITROTOLUENE <5 N /A < 5  
2-CHLORONAPHTHALENE < 5  N IA  <5 

DATE COLLECTED 05-01-93 06-25-93 05-01-93 

TABLE 4-7 
Foundation Drain and Building Sump Analytical Results 1990-1993 

Semivolatile Organic Compounds 
Operable Unit 8 

Rocky Flats Environmental Technology Site 

FD-991-1 DSUMPI 
04-26-93 05-03-90 

e5 NIA 
<5 NIA 
<5 NIA 
<5 NIA 

< 25 NIA 
<5 NIA 
< 5  NIA 
<5 N I A  

< 2 5  NIA 
<5 NIA 
<5 NIA 
<5 N I A  

<5 
<5 
<5 
<5 

< 25 
< 25  
<5 
< 5  
<5 

< 25  
< 5  
<5 

. <5 
<5 
<5 
<5 
<5 
<5 

~~ ~~ ~ 

2-CHLOROPHENOL 
2-METHY LN APHTH ALENE 

<5 NIA 
<5 NIA 
<5 NIA 
<5 NIA 

< 25  NIA 
< 25  NIA 
<5 NIA 
<5 NIA 
<5 NIA 

< 25  N I A  
<5 N I A  
<5 NIA 
<5 NIA 
<5 N 14 
<5 N I A  
< 5  N I A  
<5 NIA 
<5 NIA 

NIA I NIA 

4NITROPHENOL 
PCENAPHTHENE 
ACENAPHTHYLENE 
ANTHRACENE 
BENZOIC ACID 
BENZO(e)ANTHRACENE 
BENZO(e1PYRENE 
BENZO(b)FLUORANTHENE 
BENZO(ghi)PERY LENE 
BENZO(k)FLUORANTHENE 
BENZYL ALCOHOL 
BIS(2-CHLOROETH0XY)METHANE 
BIS(2-CHLOROETHYLIETHER 
BIS(2-CHLOROISOPR0PYL)ETHER 
BIS(2-ETHYLHEXYLIPHTHALATE 
BUTYLBENZYLPHTHALATE 
CHRYSENE 
DIBENZOFURAN 
DIBENZO(a, h) ANTHRACENE 
DIETHYL PHTHALATE 
DIMETHYL PHTHALATE 
DI-n-BUTYL PHTHALATE 
DI-n-OCTYL PHTHALATE 
FLUORANTHENE 
FLUORENE 
HEXACHLOROBENZENE 
HEXACHLOROBUTADIENE 
HEXACHLOROCYCLOPENTADIENE 
HEXACHLOROETHANE 
INDENO(I.2.3-cd)PYRENE 
ISOPHORONE 
NAPHTHALENE 
NITROBENZENE 
N-NITROSODIPHENYLAMINE 
N-NITROSO-01-n-PROPY LAMlNE 
PENTACHLOROPHENOL 
PHENANTHRENE 
PHENOL 
PYRENE 

flets\ou8\techmem.nov\FDSVOA.xls 

2-METHYLPHENOL I e51 NIA 
2-NITROANILINE e 2 5 1  NIA 

< 25  NIA 
<5 NIA 
<5 NIA 
<5 NIA 

< 2 5  NIA 
<5 N IA 
<5 NIA 
<5 NIA 
<5 NIA 
<5 N IA 
<5 NIA 
<5 NIA 
<5 NIA 
<5 NIA 
<5 NIA 
<5 NIA 
<5 NIA 
<5 NIA 
<5 NIA 
<5 NIA 
<5 NIA 
<5 NIA 
<5 NIA 
<5 N IA 
< 5  NIA 
<5 N IA  
<5 <1 
<5 N IA  
<5 NIA 
<5 NIA 
<5 NIA 
<5 <1 
<5 N IA  
<5 N IA  
<5 NIA 

< 2 5  NIA 
<5 NIA 
<5 NIA 
<5 NIA 

Pa 

2-NITROPHENOL 
3,3'-DICHLOROBENZIDINE 
3-NITROANILINE 

<5 
<5 
<5 
<5 
<5 
<5 
<5 

NIA 
NIA I NIA 

<5 N I A  
<5 N I A  
<5 N I A  
<5 NIA 
<5 NIA 
(5 NIA 
<5 NIA 

4,6-DINITRO-2-METHYLPHENOL I e 2 5 1  NIA 
4-BROMOPHENYL PHENYL ETHER e51 NIA 

<5 
<5 
<5 
<5 
<5 

< 2 5  
<5 
<5 
<5 

4-CHLOROANILINE <5 NIA 
NIA I ::I NIA 

4-CHLOROPHENYL PHENYL ETHER 
4-CHLORO-3-METHYLPHENOL 

<5 NIA 
<5 NIA I 
<5 NIA 
<5 NIA 
<5 NIA 

< 2 5  N /A 
<5 N IA  
<5 NIA 
<5 NIA 

4-METHY LPHENOL I e51 NIA 
4-NITRO ANILINE <251 N IA 

NOTES: 

All results in mkrograms per liter. 
Date were not validated. 
B = compound detected in the blank 
J = concentration Is bebw method 

detection limits 
NIA = not analyzed 
< = Compound was anslyled but n 

detected. Value shown is the 
inatrumant detection limit. 

< 25  < 25  NIA 
N IA  

< 10 N IA  
< 25  < 25 N IA  

l h f t  P i  
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1,2-dichloroethene (17 pg/L, March 1993); and trichloroethene (TCE) (160 pg/L, July 1992; 

160 pg/L, March 1993) were detected in the foundation drain at sample station FD-559-561. 

Low concentrations of bromodichloromethane (BS-111-2,2 pgL, April 1993; FD-910, 1 pg/L, 

May 1993), acenaphthene (FD-371-3,0.5 pg/L, March 1993), and butyl benzyl phthalate (BS- 
865-1, 0.6 pg/L, March 1993; BS-865-2, 0.6 pg/L, March 1993) were also reported. 

4.2.4 Water Quality Parameters 

Samples collected from the foundation drains and building sumps discussed above were also 

analyzed for water quality parameters. Nitrate, specific conductivity, pH, and total dissolved 

solids have been analyzed for these samples during the 1977-1991 sampling events (Table 4-3). 

For the 1992-1993 sampling events, the water quality parameters included nitrate, nitrate/nitrite, 

specific conductivity, and total dissolved solids. Water quality sample results for 1992-1993 are 

presented in Table 4-8. 

4.3 TREND ANALYSIS 

Analytical results for gross alpha, gross beta, and selected metals (as shown in Table 4-3) were 

plotted to evaluate any trends in analytical results over time. Only compounds showing notable 

or consistent exceedances were selected for plotting, and only data from those sample stations 

with reliable data sets are being used. It should be noted, however, that analfical technologies 

and procedures have evolved considerably during the time frame of these sampling events (1970s 

through 1990s). These changes could have more impact on the reported results than actual 

concentration of analytes. Many analytes were not assessed because of the lack of data points. 
Nevertheless, temporal evaluations (where observed) are discussed in this section. The 

accompanying graphs for selected sampling stations are presented in Appendix G. 



TABLE 4-8 
Foundafion Drain and Building Sump Analytical Results 1992- 1993 

Water Quality Parameters 
Operable Unit 8 

Rocky Flats Environmental Technology Site 

Sernple ID 8s-111-2 88-707-2 88-707-2 BS-865-1 BS-865-1 BS-865-2 BS-865- 2- D 
Date Collected 04 - 26 -93 03- 07 -92 03- 27-93 03- 07-92 03- 27-93 03- 27 -93 03- 27-93 

Nitrate . 1.01 NIA 1.65 3.1 2 1.33 3.61 3.65 
Nitrate/Nitite NIA 1.33 NIA NIA NIA NIA NIA 
Specific Conductivity NIA 445 N/A 436 NIA NIA NIA 
Total Dissolved Solids 205 335 398 293 31 6 436 437 

0s- 883 - 1 
03- 07 - 92 

1.51 
NIA 
21 4 
157 

I Sample ID I FD-111-1 I FD-371COMP( FO-371MC FD-371-3 FD-371-3 FD-444-460 FD-444-460 FD-559-561 FD-707-1 

Date Collected 
Nltrate 
Nitrate/Nitrlte 
Specific Conductivity 
Total Dlssolved Solids 

NOTES: 

03-07-92 03-07-92 03-27-93 03-07-92 
N/A NIA 0.85 NIA 
1.84 2.1 1 NIA 1.56 
372 457 NIA 467 
270 320 169 313 

03-27-93 
0.53 

NIA 
N/A 
744 

OS- 07 -92 03- 27 -93 07-25-92 03-07-92 
N/A 7.9 3.45 1.98 
7.73 NIA NIA NIA 
510 N/A NIA 638 
417 408 269 413 

N/A = Not Analyzed. 
Results in mg/l (milligams per liter), except specific conductivity (in rnlaornhos). 

FD-886-1 -D FD-886-2 FD-910 
05-01 -93 05-01 -93 05-01 -93 

N/A 3.79 3.92 

N/A N/A NIA 
NIA NIA N/A 
368 345 413 

(1 23v2.4) flab\ou8\hchm~rnn&DQUALwkl 

FD-910-D FD-991-1 
05-01 -93 04-26-93 

N/A 1.65 
NIA N/A 
N/A NIA 
4w 61 2 

FD-771-1 FD-774-1 FD-883-1 
Dale Collected 05-01 -93 03-27-93 05-01 -93 
Sernple ID 

Nitate 5.31 7.64 5.84 
Niirate/Niblte NIA NIA NIA 
Specific Conductivity NIA NIA NIA 
Total DIssoIved Solids 367 354 586 

8 FD-886-1 
05-01 -93 

3.93 
NIA 
NIA 
37 1 



EG&G ROCKY FLATS PLANT Manual: R F P / e R M - 9 ~ 1 1  
Operable Unit No. 8 Scction: 4 (Rev. 0) 
Technical Memorandum No. 1 - Page: 53 of 63 
Investigation of Foundation Drains Organization: Environmental Management 

In general, the trend analysis indicates that the reported gross alpha and gross beta results 

generally exhibit relatively constant concentrations from 1977 to 1993. Trends in metal 

concentrations are more difficult to recognize. Seasonal variations often account for the 

appearance of increasing or decreasing trends. Those few trends that were observed in the data 

are discussed in further detail below. 

4.3.1 Concentration Trends - 100 Area 

As illustrated in Figure G-1 (Appendix G) gross alpha and gross beta concentrations generally 

decreased at Station FD-111-1, from 1978 to 1992. Aluminum and manganese concentrations 

also decreased from 1989 to 1991, based on three sampling events (Figures G-3 and G-8). 

Trend analysis for other analytes at FD-111-1 was inconclusive. 

4.3.2 Concentration Trends - 300 A h a  

Gross alpha and gross beta concentrations at sample station FD-371-1 and FD-371-2 exhibited 

inconclusive trends from 1977 through 1991 (Figures G-9 through G-12). Sample station FD- 

371-3 exhibited a trend of increasing gross alpha and gross beta concentrations between 1981 

and 1988, followed by generally decreasing concentrations through 1990 (Figures G-13 and G- 

14). Gross alpha and gross beta concentrations at station FD-371-COMP appear to have 

decreased from April to December 1988, increased in 1988 and 1989, then decreased through 

1991 (Figures G-24 and G-25). Samples collected at station FD-371-COW exhibited decreasing 

aluminum concentrations from 1989 through 1991 (Figure G-26). 

4.3.3 Concentration Trends - 400 Area 

Gross alpha and gross beta concentrations in samples collected from FD-444-1 and FD-444-2 

(1977 through 1980) are presented in Figures G-32 through G-35. Radionuclide concentrations 
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in foundationdrain waters generally decreased during that period. Sample station FD-444-460 

exhibited an increase in gross alpha and gross beta concentrations in 1989, followed by 

decreasing concentrations (Figures G-36 and G-37). Similarly, aluminum, chromium, copper, 

and manganese exhibited decreasing concentrations at FD-444-460 from 1989 to 1991 (Figures 

G-38, G-41 through G-43). 

4.3.4 Concentration Trends - 500 Area 

Figures G-44 and G-45 illustrate the changes in gross alpha and gross beta concentrations in 

samples from station FD-516-1, respectively, from 1977 through 1989. Generally, radionuclide 

concentrations decreased at FD-5 16-1, although trends were inconsistent. 

4.3.5 Concentration Trends - 700 Area 

Gross alpha concentrations in samples from station FD-707-1 generally decreased from 1977 to 

1991 (Figure G-46). Gross beta concentrations at FD-707-1 do not show consistent trends from 

1980 to 1991 (Figure G-47). Gross alpha concentrations at station FD-707-2 peaked at 63 pCi/L 

in 1978, declined to 2 pCi/L by 1980, peaked again at 33 pCi/L in 1981 and declined in the late 

1980s (Figure G-54). Gross beta concenfrations at FD-707-2 were variable from 1980 to 1991 

(Figure G-55). 

Metals concentrations observed at FD-707-1 varied over time, but decreases in aluminum, 

manganese, and copper occurred from December 1989 to June 1991. The concentrations of 

selected metals at FD-707-1 are presented in Figures G-48 through G-53. Similar trends were 

observed for copper at station FD-707-2. Aluminum and manganese concentrations gradually 

increased from September 1989 to June 1990 and showed sharp decreases in June 1991 (Figures 

G-59 through G-64). 
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4.3.6 Concentration Trends - 800 Area 

Gross alpha and gross beta concentrations in samples from station FD-881-1 exhibit variable 

trends, but the concentration generally decreased from 1977 to 1991 (Figures G-75 and G-76). 

Gross alpha concentrations at station BS-881-3 from 1977 through 1990 ranged from 5 to 22 

pCi/L, with the exception of peaks in 1979 (48 pCi/L) and 1980 (33 pCi/L) (Figure G-28). 

Gross beta concentrations from that period ranged from 1 to 17 pCilL, with the exception of a 

peak concentration of 31 pCi/L in 1988. Gross alpha and gross beta concentrations at station 

BS-883-1 peaked in 1981 and varied around means of 14 pCUL (gross alpha) and 9 pCUL (gross 

beta) in the following decade (Figures G-88 and G-89). 

Metals concentrations at FD-881-1 (Figures G-77 through G-82), BS-881-3 (Figures G-85 

through G-87), and BS-883-1 (Figures G-90 through G-95) did not exhibit consistent trends 

during the 1988 to 1991 period. 

4.4 SAMPLING RECOMMENDATIONS 

To fulfill the objectives of the Stage 1, Phase 1 activities presented in the OU8 RVWI Work 

Plan (EG&G 1992a), recornmendations for the optimum sampling locations for foundation drains 

located adjacent to or downgradient of OU8 IHSSs are proposed. These recommendations are 

based on the location of the foundation drain in relation to an OU8 IHSS, the type of material 

the foundation drain is composed of (perforated or solid), whether the foundation drain is 

downgradient or upgradient groundwater flow direction from an OU8 MSS, the nature of the 

release resulting from the OUS IHSS, and the type and level of detected consitutents from past 

sampling of foundation-drain water. Based on this data compilation effort, if more appropriate 

locations were identified for foundation drain sampling, recommendations are made for updating 

the current foundation-drain sampling program conducted by EG&G Surface Water Division. 

It is also recommended that the EG&G Surface Water Division foundationdrain sampling be , 



TABLE 4-9 
Summary of Recommended Foundation Drain Sampling 

Operable Unit 8 
Rocky Flats Environmental Technology Site 

SWD SAMPLING 

Not a foundation drain No sampling recommended None 111 BS-111-2 

None No change Sample sump east of building VOCs, SVOCs, Metals, 
Rads 

124 

37 1 I374 FD-37 1-3 

FD-37 1-MC 

No change; continue to 
sample FD-37 1-3 

Sample FD-371-2 if flow is observed. 
Collect sediment samples at FD-371-2 and 
FD-37 1-3 

Water - VOCs, SVOCs, 
Metals, Rads 
Sediment- SVOCs, Rads 

Delete from program; 
currently sampling steam 
condensate 

No sampling recommended None 

44414471460 FD-444-460 Continue to Sample FD- 
444-460 for 4 quarters, 
add sample location FD- 
447- 1 

No sampling recommended None 

559 None No change Collect sediment samDle from FD-516-1 SVOCs, Rads 

None 707 BS -707 -2 Collect samples at new 
location FD-7074 on a 
quarterly basis 

No sampling recommended 

77 1 FD-77 1 - 1 Collect samples at new 
location FD-77 1-4 

Collect at FD-77 1-4 VOCs, SVOCs, Metals, 
Rads 

774 FD-774- 1 
FD-774-2 

No change Collect sediment samples at outfalls FD- 
774-1 and FD 774-2 

SVOCs, Rads 

(wpf) flats\ou8\kchmm.nov\TDLI I Novmber4. 1994 

~~ 



SVOCs = Semi-Volatile Organic Compounds 
VOCs = Volatile Organic Compounds 
Rads = Radionuclide isotopes 

$WD = EG&G Surface Water Division 
Refer to Table 4-10 for full list of recommended analytical parameters. f 

779 

850 

865 

886 

88 1 

883 

9911998 

910 

995 

99619971999 
otes: 

TABLE 4-9 
Summary of Recommended Foundation Drain Sampling 

Operable Unit 8 
Rocky Flats Environmental Technology Site 

FD-779-1 Collect sample at new No sampling recommended None 
location FD-779-2 on a 
quarterly basis 

None No change No sampling recommended None 

BS-865-1 Delete BS-865-1, No sampling recommended None 
BS -865-2 continue to sample BS- 

865-2 on a quarterly 
basis 

None No change No sampling recommended None 

None None Sample FD-88 14, once VOCs, SVOCs, Metals, 
Rads 

FD-883-1 Collect quarterly for No sampling recommended None 

FD-99 1-2 None No sampling recommended None 

None No change No sampling recommended None 

None None No sampling recommended None 

None None No sampling recommended None 

~~~ ~ 

rads, metals, SVOCs 

I (wp0 Ikta\ou8\cechmem.nov\’IBL 11 November 4. 1994 
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conducted on a consistent and quarterly basis. Recommendations summarized in Table 4-9 

include (1) general recommendations designed to fill known data gaps in the foundationdrain 

survey that affect OU8 IHSSs before proceeding with OU8 Phase I Stage 3 RFI/FU investigations 

and (2) recommendations designed to improve the current EG&G surface water sampling 

program. 

Recommendations for OU8 Phase I Stage 3 activities based on data compilation results for 

foundation drains near or adjacent to OU8 MSSs may include the following: 

e Ground-penetrating radar or dye testing to locate outfalls at buildings near or adjacent 

to OU8 MSSs with known foundation drains or storm drains under buildings with 

suspected outfalls that have not been located. 

e Dye testing of foundations or storm drains of buildings that have sumps that may serve 

as collection points for foundation drains or underlying storm drains near or adjacent to 

OU8 IHSSs. 

BUILDING RECOMMENDATIONS 

Building 111 EG&G S W D  currently samples a sump (BS-111-2) in the basement of the 

building. This sump is probably not connected to the foundation drains. 

The foundation-drain outfall, located to the north of Building 11 1 and west 

of Building 115 (Figure 3-2), could not be located during the site 

reconnaissance. Based on an evaluation of the analytical data, no further 

sampling of this location is recommended. 
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Building 124 Historically, the foundation drains for this building have not been 

sampled. It is recommended that the sump located east of the building 

(Figure 3-3) be sampled once under OU8 RURFI for the comprehensive 

analyte list (Table 4-10). An evaluation of the analytical results from this 

sampling will determine whether sampling should continue.and how 

frequently. 

Buildings 371/374 EG&G S W D  should continue to sample FD-371-3. Outfall FD-371-2 

should be sampled if sufficient flow is observed. (Based on field 

observations, FD-371-2 will likely discharge sufficient water for 

sampling.) Sediment samples should be collected at both FD-371-2 and 

FD-371-3 (Figures 3-4 and 3-5) for OU8 RI/RFI investigations. FD-371- 

MC (metal culvert) collects steam condensate near Building 371/374 and 

should be removed from the sampling program. 
0 

Buildings 

44414471460 

The current sampling station, FD-444-460, collects water from the storm- 

sewer system and foundation drains of Building 444. Establishment of a 

new sampling station, FD-447-1, at a manhole on the hillside outside of 

the fence and closer to the foundation drains, is recommended. This 

newly proposed location is closer to the foundation drain of Building 447 

and collects less storm water from the 400 Area. The current sampling 

location, FD-444-460, should be sampled by S W D  concurrently for 

several sampling events for comparison to the new station. 

0 

Building 559 The foundation-drain water is currently collected and transported through 

a vinyl hose to the sanitary wastewater treatment facility. The vinyl hose 

is not appropriate for a long-term solution and should be upgraded as soon 

as practicable. If conditions change so that the water is not collected for 
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TABLE 4-10 
Recommended Comprehensive Analyte List 

Foundation Drain Monitoring 
Operable Unit 8 

Rocky Flats Environmental Technology Site 

Lithium 
Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cad m i u m 
Calcium 
Chromium 
Cobalt 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 

Volatile Organics 

C hloromethane 
Bromomethane 
Vinyl Chloride 
Chloroethane 
Methylene Chloride 
Acefone 
Carbon Disulfide 
1,l-Dichloroethane 
1,l-Dichloroethene 
1,2-Dichloroethene 
Chloroform 
1,2-dichloroethane 
2-Butanone 
1 , l  ,l-Trichloroethane 
Carbon Tetrachloride 
Vinyl Acetate 
Bromodichloromethane 

~~~ ~~~ ~ 

1,1,2,2,-Tetra~hl0&cthanc 
1.2-Dichloropropane 
trans-1 ,3-Dichloropropcne 
Trichloroethene 
Dibromochlorornethanc 
1,1,2-TrichIorocthane 
Benzene 
cis-l,3-Dichloropropene 
Bromoform 
2-Hexanone 
4-Mehthyl-2-pentanone 
Tetrac hlorethcne 
Toluene 
Chlorobenzene 
Ethyl Benzene 
Styrene 
Total Xylenes 

Semi-Volatile Orgainics 

1,2,4-Trichlorobenzene 
1.2-Dichlorobenzene 
1,3-Dichlorobenzene 
1 +dichlorobenzene 
2.4.5-Trichlorophenol 
2.4 .bTrichlorophenol 
2,4-Dichlorophenol 
2,CDimethylphenol 
2,4-Dinitrophenol 
2,CDinitrotoluene 
2,6-Dinitrotoluene 
2-Chloronaphthalene 
2-Chlorophenol 
2-Methylnapthalene 
2-Methylphenol 
2-Nitrophenol 
3-Nitrophenol 
3,3-Dichlorobenzidine 
4,6-Dinitro-2-Methylphenol 
CBromophenyl Phenyl Ether 
4-Chloroaniline 
4-Chlorophenyl Phenyl Ether 
4-Chloro-3-Methylphenol 
CMethylphenol 
4-Nitroaniline 

(wpf) fhts\w8\~hman.nov\TBL.l2 11/01/94 
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4-Nitrophenol 
Acenaphthene 
Acenaphthy lene 
Anthracene 
Benzoic Acid 
Beno(a)Anthracene 
Benzo(a)Pyrene 
Benzo@)Fluoranthene 
Benzo(g,h.i)perylene 
Bcnzo(lc)Fluoranthene 
Benzyl Alcohol 
Bis(2-Ch1oroethoxy)Methane 
Bis(2-Chloroisopropy1)Ether 
Bis(2-Ethylhexy1)Phthalate 
Butyl Benzyl Phthalate 
Chrysene 
Dibenzofuran 
Dibenzo(a.h)Anthracene 
Diethylphthnlate 
Dimethylphthalate 
Di-n-Butyl Phthalate 
Di-n-Octyl Phthalate 
Fluoranthene 
Fluorene 
Hexachloroethane 
Hexachlorobutadiene 
Hexachlorocyclopentadiene 
Indeno(l,2,3-cd)Pyrene 
lsophorone 
Naphthalene 
Nitrobenzene 
Phenanthrene 
Phenol 
Pyrene 

Radionuclides 

Gross Alpha 
Gross Beta 
Uranium-233,-234,-235, and -238 
Americium-241 
Plutonium-239 ,-240 
Strontium-89,-90 
Cesium-137 
Tritium 
Radium-226, -228 

Drift P i  
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treatment, the discharge should be incorporated into the routine sampling 

program. Historically, foundation-drain water from Building 559 emptied 

into the storm-sewer system and was released at outfall FD-516-1 (Figure 

3-5). A sediment sample under the OU8 WRFI investigation should be 

collected at this locition and laboratory-analyzed for semivolatile 

constituents and radionuclides. 

Building 707 The current sampling location (BS-707-2) is a vault north of Cooling 

Tower 709. A new sampling station, FD-707-4, is proposed at the storm- 

drain manhole near the southeast corner of Building 707 (Figure 3-7). 

The western inlet to the manhole should be sampled, if possible, to isolate 

the foundation-drain waters from storm-sewer discharge. The S W D  
should sample FD-707-4 on a quarterly basis. 

Building 771 The current sampling station, FD-771-1 (Figure 3-8), collects only a 

portion of the foundation-drain waters for Building 771. It is proposed 

that a new sampling point (FD-771-4) be located at Manhole No. 3, near 

the northwest corner of Building 771 (Figure 3-8). This station would be 

more representative of the foundation-drain water for Building 771. It is 

recommended that the OU8 lU/RFI Stage 2 investigation sample FD-771-4 
for VOCs, SVOCs, radionuclides, and metals. 

Building 774 No changes to the current SWD sampling program for Building 774 

foundation drain waters are proposed at this time. The sediment at 

outfalls FD-774-1 and FD-774-2 (Figure 3-8) should be sampled under the 

OU8 Stage 2 remedial investigation for SVOCs, radionuclides, and tritium 

based on the analybcal data from the historical samples from OU8 IHSSs 

at these locations (EG&G 1992a). 
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Building 779 

Building 850 

Building 865 

Building 886 

Building 881 

Based on the data compilation, the current sample location FD-779-1 is a 

storm drain, rather than a foundation-drain outfall. The correct sampling 

station for Building 779 foundation drains is located. ten. feet east of the 

current station (Figure 3-10). Station FD-779-1 should be dropped from 

the current program, and the appropriate station should be named FD-779- 

2. This renaming is necessary for data continuity. S W D  should collect 

samples at this location on a quarterly basis. 

FD-850-1 (formerly FD-860-1) has never been sampled and, historically, 

has been dry (Figure 3-11). Because Building 860 contains administrative 

offices and no production or manufacturing work has ever been performed 

here, the building foundation drains are not recommended for sampling 

either under the OU8 lU/RFI or SWD quarterly sampling. 

Samples from BS-865-1 (Figure 3-12) do not represent foundation-drain 

waters. Therefore, station BS-865-1 should be deleted from the S W D  

sampling program. Sampling of foundation-drain waters at location BS- 
865-2 should continue. S W D  should collect samples from BS-865-2 on 

a quarterly basis. 

Currently, foundation-drain water for this building collects in a sump 

(Figure 3-12) and is sent to the Process Waste Treatment System (Building 

374). No recommendations are proposed for this building as long as the 

water is continued to be treated as process waste. 

A new sampling station, FD-881-4 (Figure 3-13) should be sampled once 

for the complete analytical list (Table 4-10) as part of the OU8 Stage 2 
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activities. If no elevated levels are noted, then this location should not be 

sampled further. 

Building 883 Elevated levels of metals commonly associated with galvanized piping 

have been detected at sample station FD-883-1 (formerly BS-883-1) 

(Figure 3-14). However, elevated readings of gross beta have consistently 

been detected. This sampling station should continue to be monitored by 

EG&G S W D  for radionuclides, metals, and SVOC analyses. 

Building 910 No recommendations are made at this time. 

Buildings 998/991 It is recommended that the sump cover near FD-991-2 at the southeast 

corner of the building be removed to determine whether a foundation drain 

connects to the sanitary sewer at that location (Figure 3-16). If a 

connection exists, the foundation-drain water is routed through the 

manhole to the sanitary sewer and processed in the Waste Water 

Treatment Plant (WWTP). In this case, there is no need for further 

sampling. If a connection does not exist, routine sampling at FD-991-2 

should continue (under S W D  quarterly sampling program) until the routing 

of the foundation drain system can be determined. 

Building 995 No recommendations are made at this time. 

Buildings 

996I997lW 

No recommendations are made at this time. However, sampling may be 

recommended when the foundation-drain outfalls are located because these 

buildings store radionuclides and because the foundation drains have never 

been sampled. 

Dnfl P i  
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5.0 INF'IL"RATION/EXFILTRATION 

The potential occurrences of infiltration into and exfiltration out of storm-sewer and sanitary- 

sewer lines at RFETS were analyzed based on the limited information available. This section - 
identifies, on a macro scale, the locations where infiltration and exfiltration may occur from 

sanitary and storm sewers during different seasonal water levels. A comparison of the invert 

elevations of the sanitary and storm sewers against spring (high) and fall (low) 1992 water-table 

elevations for the alluvial portion of the upper hydrostratigraphic unit is presented. This 
information was used in conjunction with previous studies and camera inspections to determine 

areas of the sanitary- and storm-sewer system that would be prone to infiltration or exfiltration 

of constituents through joints, cracks, and other breaks in the closed conduit. Industrial area 
sanitary- and storm-sewer pipeline maps were prepared to illustrate infiltration- and exfiltration- 

prone areas. 

This section also includes a summary of previous documents and research performed for RFETS 
concerning infiltration and exfiltration in the storm-sewer and sanitary-sewer systems. A four- 

hour CCTV video tape of the 400 Area storm-sewer lines was analyzed for possible deteriorated 

areas of the foundation drains where infiltration or exfiltration could occur. A CCTV video 

footage recording of the storm-sewer system for the entire plant was conducted by VSR 

Corporation in 1987 as part of a subcontract with Rockwell International. It has been 
determined that, since that time, the video recording and supporting documentation have been 

lost. Limited details about this video effort are available. VSR Corporation has retained copies 

of the field reports and field notes taken by the crews in 1987. Copies of the video footage and 
supporting documentation were not available. Appendix B contains VSR's sewer inspection 

forms, typed copies of VSR's field notes, a summary of the available information, and an 
evaluation report comparing VSR's notes with known information about the current storm-drain 

system at RFETS. 
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5.1 INFILTRATION/EXFILTRATION PROCESSES 

For purposes of this report, exfiltration is defined as the process of any liquid contained in a 

pipeline (such as precipitation runoff or sanitary-sewer discharge) flowing out of the pipeline 

through cracks, offset joints, or deteriorated areas into the surrounding fill material or soil. 
InNtration is defined as when a liquid flows into a pipehe from the surrounding materials. 

InNtration into or exfiltration out of a pipeline can occur when the structural integrity or 

continuity of buried pipelines has been compromised. Factors that compromise the pipeline 

integrity include shifting or settling of joints, material deterioration as a result of age or other 

circumstances, misalignment, or damage to the storm- or sanitary-sewer systems during 

excavation activities or use. As groundwater levels fluctuate, these pipeline discontinuities may 

allow flow of liquids either into or out of the pipe and surrounding fill material. 

5.2 REVIEW OF EXISTING DOCUMENTS 

Several reports containing information about infiltration and exfiltration studies for the storm- 

and Sanitary-sewer systems at RFETS were reviewed. Sanitary Sewer In_filtration/.ni?ow and 

Bjiltrm'on Study: Task 1 of the Zero-Oflite Water-Discharge Study (AS1 1991b) characterized, 

to the extent possible, the presence, flow rate, and type of infiltratiodinflow or exfiltration 

conditions that exist in the sanitary-sewer system. Non-Point Source Assessment and Stonn- 
Sewer Intltrah'on/Inflow and Eq?ltrm'on Study: Taskr 2 and 3 of the Zero-UJ@ite Water- 

Discharge Study (AS1 1991a) describes the preliminary results of two interrelated studies 
involving quantity and quality analyses of storm sewer infiltration and exfiltration and of a non- 

point source assessment. Additionally, CCTV video footage (AS1 1993) from the 400 Area and 

field notes from the CCTV video survey of the Industrial Area storm drains were reviewed for 

information relating to possible areas of infiltration and exfiltration. 
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According to the Sanitary Saver In_filtration/Ini$low md ExjZtrm'on Study: Task 1 of the Zero- 

m i t e  Waer-Discharge Smdy (AS1 1991b), approximately 6.5 million gallons per year (mgy) 

of infiltration and 6.4 mgy of inflow into the sanitary-sewer system is estimated. AS1 

additionally reported that approximately 3.8 mgy exfiltrates from the system. These estimated 

numbers include flow measurement errors of approximately 10 to 15 percent and waste water 

production rate errors (which affect the amount of exfiltration from the system) of approximately 

10 to 20 percent. Combined with the uncertainty resulting from cooling tower water discharges 

(frequency and amount of discharge unquantifiable), these infiltratiodinflow and exfiltration 

estimates should not be considered reliable (AS1 199lb). The study concluded that rehabilitating 

the sanitary-sewer system would not be cost effective and would be very difficult because of 
problems with excavation in known IHSSs, utility and electric cables, and decreases in hydraulic 

capacity of the system. The sanitary-sewer system was rehabilitated in 1985 and during previous 

years (AS1 199lb). Many existing sanitary-sewer lines have been abandoned in place (Barros 

1993). 

Investigation of Foundation Drains Organization: Environmental Managanent 

The Non-Point Source Assessmer3 and Stonn-Sewer Infiltrm'on/Iniow curd &jiltration Study: 

Tasks 2 and 3 of the Zero-mite Water-Discharge Study (AS1 1991a) report estimates that the 

annual infiltration into the storm-sewer system is approximately 26.2 mgy. No estimates of 

exNtration from the storm-sewer system were made. The storm-sewer system consists of more 

than 33,000 linear feet of piping and an estimated additional 33,000 linear feet of open channels. 

Historically, no discharge measurements have been made within the storm-sewer system. Water 

quality in the storm-sewer system varies and has no specific trend (AS1 1991a). To develop a 

better understanding of the storm-sewer system, AS1 recommended that further analyses and 

investigations be performed when additional data become available. 

A four-hour CCTV video footage (AS1 1993) traced the storm drains in the 400 Area and nearby 

buffer zone. The storm-sewer pipes in the 400 Area are primarily made from reinforced 

concrete. Several segments had hairline cracks, roots, and offset joints that were visible on the 
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CCTV. Additionally, connections to other pipes and roof drains were noted. The drawings in 

Sections 3.0 and 4.0 were modified to reflect the observations. Generally, the storm-sewer pipes 

in the 400 Area are in fair condiion but may be intempted by sand, roots, or debris in the 

pipeline. Sections of severe cracks or offset joints and areas of corrosion indicate that the pipes 

need repair. 

The VSR Corporation’s sewer inspection reports and corresponding field notes from the 1987 

storm sewer cleaning effort described earlier and included in Appendix B were reviewed for 

their content. These reports and notes were, at times, vague and inconsistent with current 

knowledge of the storm drains in the Industrial Area when compared to the field-verified map 

of the storm drains performed by Wright Water Engineers in 1993 (Plate B-1). It is assumed 

that some areas (Le., 440 Area, 991 Area, 707/750 Area) have been rerouted or reconstructed 

since the VSR data were accumulated, although no documentation verified that repairs have been 
made. Most of the sewer inspection reports mentioned cracks, offset joints, rusted areas, and 

generally deteriorated pipelines. Assuming that most of the pipelines surveyed by VSR have not 

been replaced, the storm sewer system in the RFETS Industrial Area is in poor condition. 

5.3 APPROACH 

A preliminary assessment of the areas of infiltration and exfiltration was made for the RFETS 
sanitary-sewer system based on the limited information available. Invert elevations of the 

sanitary-sewer system manholes were compared to the local (spring and fall 1992) groundwater 

elevations. 

The elevations and locations of the sanitary-sewer and storm-sewer systems were obtained from 
engineering drawings (tabulation in Appendix A), a field-verified drawing of the locations of the 

storm-sewer system obtained from Wright Water Engineers (Plate B-1), the EG&G Plant 

Engineering CADVision database, and existing reports (AS1 199la,b). Inconsistencies among 
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these sources were resolved by assuming that the CADVision data files were most accurate for 

the sanitary-sewer line locations. AS1 manhole elevations that had been field checked were 

added to the CADVision maps for the sanitary-sewer system. The Wright Water Engineers 

drawing provided the most accurate locations for the storm-sewer system. 

Figures 5-1 and 5-2 compare the high- and low-water table elevations from 1992 to the invert 

elevations of the sanitary-sewer system. The various colored areas indicate general zones of 

potential infiltration to and exfiltration from the sanitary-sewer system. Zones of potential 

infiltration to the sanitary-sewer system occur in the central portion of RFETS and toward the 

eastern perimeter of the Industrial Area. Buildings in the vicinity of these zones of infiltration 

include Buildings 551, 552,561, 707, 708, 709, 994, and 998, and 989. 

Insufficient elevation data were available to assess potential infiltration and exfiltration for the 

storm-sewer system. Generally, many of the storm-sewer segments are culverts or pipes buried 

within a few feet of land surface and should not extend below the water table. For this reason, 

most of the storm sewers should not be subject to significant amounts of infiltration; however, 

they can be considered potential sources of exfiltration. 

5.4 CONCLUSIONS 

Based on the four-hour CCTV video of the 400 Area (AS1 1993) and the notes from the 

Industrial Area cleaning (VSR 1987), the storm-sewer system for RFETS does have exfiltration 

potential and limited infiltration potential. Several areas of cracked, offset, or leaking segments 

of pipe were visible on the AS1 video. Assuming the 400 Area video and the notes from VSR 

are representative of the entire storm-sewer system and considering the age of the system, there 

is reason to believe that exfiltration and limited infiltration from precipitation are occurring in 

the Industrial Area storm drain system. Potential exfiltration zones from the storm-sewer 
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system are highly variable. In many areas, the storm-sewer system consists of culverts located 

near the land surface. These segments are unlikely to transport constituents from OU8 MSSs 

to groundwater. In other areas, deeper storm-sewer lines and foundation drains that connect to 

storm-sewer lines may be potential pathways of constituent migration from OU8 MSSs. 

It is important to note the VSR data were generated in 1987, and it was sometimes difficult to 

determine the exact locations of storm-sewer lines described. The review, evaluations, and 

recommendations discussed in this report do not reflect any replacement or repairs of storm 

sewers in the industrial area since the VSR data were accumulated. Additional data from EG&G 

Engineering or Construction that describe new storm-sewer construction or storm sewer repairs 

may be required to fully evaluate this potential contaminant source. 

The integrity of the sanitary-sewer system could not be determined. However, i t  has been 

documented that the sanitary-sewer lines are subject to infiltration and exliltration (AS1 1991b). 

The sanitary-sewer system was rehabilitated in 1985 (AS1 1991b) as well as during previous 

years. 
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6.0 AIRMONITORING 

As required by the OU8 Work Plan (EG&G 1992a), an evaluation of the site-wide air 
monitoring program was made to determine the location and frequency of air monitoring sites 

at WETS. Effluent and ambient air measurements of radioactive and particulate concentrations 

were performed in and near the research and production areas. The WETS monitoring program 

included real-time screening, biweekly filter collection and screening, and a monthly filter 

composite analysis of radiological particle concentrations in effluent air. In addition, 

radiological and beryllium air effluent emissions from plant operations were continually 

measured or calculated at representative locations in the Industrial Area. Additional information 

on WETS air monitoring is contained in the Interim Measure/Interim Remedial ActionDecision 
Document (IM/IRA/DD) (EG&G 1994a). 

- 

6.1 EXISTING PROGRAMS 

At WETS, emphasis is placed on continuous air monitoring programs for radiological stack 

effluent emissions, gaseous radiological effluent emissions, and radioactive and nonradioactive 

particulates in ambient air. These programs were designed to collect data for the entire facility. 

Potential radioactive air pollutant emissions included plutonium, americium, uranium, and 

tritium. Nonradioactive air pollutants potentially emitted and monitored at the plant are 
beryllium, oxides of nitrogen (NOJ, total suspended particulates (TSP), and particulate matter 

less than 10 microns in diameter (PM-10). Chemicals of concern that could be emitted from 

past and current plant operations are carbon tetrachloride, Freon 113, hydrogen fluoride, nitric 

acid, phosphoric acid, sulfuric acid, and 1 , 1 , 1-trichloroethane. The primary types of emission 

sources are stacks, vents, tanks, ponds, landfills, and other diffuse sources. 

Because production operations at WETS have stopped and the mission has changed, some 

associated emissions have been reduced or eliminated entirely; however, potential air emissions 0 
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are s t i l l  being controlled. All former production and research facilities at WETS are equipped 

with ventilatiodfiltration exhaust systems for effluent emissions control. Both radioactive and 

nonradioactive particles are contained by glove boxes and multiple banks of high efficiency 

particulate air (HEPA) filters (filter plenum systems). Particles are removed from the air 

effluent stream by these HEPA filters. Other controls at WETS include cyclones, baghouses, 

and electrostatic precipitators. Acids and other chemical emissions are controlled by scrubbers 

and charcoal filters; efficient low-oxygen burners for gas-fied steam generation are used to 

reduce NO, emissions. 

The RFETS air monitoring system consists of four subprograms: radiological effluent emissions, 

nonradiological effluent emissions, radiological ambient monitoring, and nonradiological ambient 

monitoring. WETS meteorological monitoring, weather forecasting, and air dispersion 

modeling are also components of the air monitoring program. Operating procedures, calibration, 

maintenance, and analytical procedures for air monitoring systems at WETS are documented 

in WETS Air Quality Sampling Standard Operating procedures. 

6.1.1 Radiological Emissions Monitoring 

WETS continuously monitors and samples radionuclide air effluent emissions as required by 

DOE Order 5400.1 and EPA 40 CFR 61, Subpart H. Subpart H establishes the limit for the 

effective dose equivalent (EDE) of 10 millirem per year to any member of the public from air 

emissions of radioactive materials from WETS. Both requirements mandate continuous 

monitoring of radionuclide air emissions at all release points that have uncontrolled potential of 

discharging radionuclides into the air in quantities that could result in an EDE greater than 0.1 

mrem/yr. However, effluent discharged from WETS buildings is filtered using HEPA filter 

plenums, and discharges are controlled (EG&G 19934). 

1 
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Although the fabrication and recovery operations have ceased, these facilities are sti l l  equipped 

with functioning ventilatiodfiltration exhaust systems for particulate control. Building air is 

filtered with several stages of HEPA filters before being discharged into the outside atmosphere. 

Generally, two stages are used to filter air from uranium processes, and four stages are used in 

plutonium processing areas. The HEPA filters are individually bench tested and Certified to be 

no less than 99.97 percent efficient for a nominal 0.3 micrometer particle size. Filters are tested 

for leaks after installation into a filter plenum (EG&G 1993d).j 

There are currently 133 emissions samplers in 63 air exhaust ducts located within 17 buildings. 

The samplers are located downstream of the HEPA filter plenum. Particulate samples from each 

exhaust system are composited into monthly samples for specific laboratory analysis of the 

plutonium, americium, and uranium isotopes following total long-lived alpha (TLLA) and total 

long-lived beta (TLLB) activity screening. These samples are also used for beryllium analyses. 

6.1.1.1 Selective Abha Air Monitors 

Protection of the environment, the public, and workers from impacts due to the air pathway 

involves a three-tier approach composed of selective alpha air monitors (SAAMs), TLLA, and 

TLLB particle screening of routine air duct effluent emission sample filters, and radiochemical 

analysis of individual isotopes collected from air duct effluent emission samples. This approach 

balances both sensitivity of detection and timeliness of response for each tier. 

Thirty-nine S A A M s  in the building notification program measure alpha activity in air effluent 

ducts at WETS and provide real-time notifications. The primary function of the S A M s  is to 
provide early warning to plant personnel that an alpha release may have occurred. SAAMs 
initiate visible and audible alarms if the alpha particle activity in the effluent air reaches the 

plant’s internal operating alert levels. These in-stack monitors are positioned downstream of 

HEPA filter plenums and are set to detect plutonium-239/240. SAAMs are not designed to 
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provide quantitative measurements of routine plutonium concentrations in air effluent, and no 

data record is maintained for continuous detected count rates. They are the least sensitive, but 

most timely, of the three tiers of the effluent monitoring program (EG&G 1989). SAAhh are 

~ 0 ~ e ~ t . d  to a system in the radiation monitoring offices and selected utilities offices that 

provides remote alarm, readout, and recording of real-time data when an alarm occurs. These 
offices are staffed 24 hours a day, seven days a week. SAAM operations and any related QA 

functions are performed by Radiological Operations and are not the responsibility of the Air 

Quality Division (AQD). SAAM operations and QA functions are not intended to meet the 

monitoring and QA requirements of 40 CFR 61, Subpart H (EG&G 1993d). As previously 

stated, S A A M s  are designed to warn personnel of potential alpha release. 

6.1.1.2 Particulate Emissions Monitoring 

Tiers two and three involve particulate monitoring of frlters collected from the 133 in-stack 

samplers. Currently, particulate emission samplers extract samples in either a subisokinetic or 

superisokinetic manner. After extensive comparisons between Rocky Flats sampling 

methodology and EPA methodology, with EPA concurrence, all samplers will be adjusted to 

operate at a subisokinetic rate of extraction (Le., in a manner where the linear velocity of the 

gas entering the sample nozzle is less than that of the undisturbed gas stream at the sample 

point). This method tends to bias toward the excess collection of large particles (greater than 
5 microns) and yields a measured concentration of particles greater than the actual concentration 

in the duct effluent (EG&G 1993d). 

The second tier of duct effluent monitoring involves TLLA and TLLB radioactivity screening 

of routine particulate samples. Sample filters from continuous routine air sampling of effluents 

are normally collected twice a week and screened for TLLA and TLLB. Alpha radiation is the 

principal radiation associated with WETS air effluents. However, naturally Occurring, short- 

lived radionuclides, such as radon decay products, also give off alpha radiation and can 
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contribute to the total alpha activity measured. This contribution can be quantified by taking a 

count of the samples 24 to 48 hours after collection to allow for the decay of this short-lived 

radioactivity. The concentration of long-lived alpha emitters is indicative of effluent quality and 

overall performance of the HEPA filtration system. 

TLLA screening is more sensitive than the SAAMs, but can require a minimum of three days 

for results to become available. Preparation, collection, and disposition of particulate filters 

follow RFETS air quality sampling, standard operation procedure 4-C83-ENV-AQ.03, Effluent 

Air Radioparticulate Sample Collection. If a sample exceeds the WETS internal emissions 

action limit of 0.02 picocuries per cubic meter @Ci/m3), an investigation is initiated to determine 

the cause of the off-normal concentration and to evaluate the need for corrective action (EG&G 

1993d). 

TLLB screening provides verification that no significant beta radionuclide emissions are 
a 

occurring. If a sample concentration exceeds the RFETS internal emissions action limit of 0.1 

pCi/m3, an investigation is initiated to determine the cause of the off-normal concentration and 

to evaluate the need for corrective action. 

The third tier of the duct effluent evaluation program consists of compositing the screened 

samples on a monthly basis and analyzing the composite sample by radiochemical analysis. The 

radiochemical analysis is the most sensitive measurement available for determining extremely 

low levels of radioactive isotopes that might be present in duct effluents under routine 

operations. Because of the cost and time required for sample analysis and because the amount 

of radioactive material collected on the biweekly sample filter is normally below the detection 

limit of the radiochemical method, a monthly composite sample is used for analysis rather than 

the individual biweekly samples. The analysis is time-intensive and is completed approximately 

six weeks following compositing. The radiochemical analysis of routine effluent monitoring 

samples is completed for the following radioisotopes: plutonium-238, plutonium-239/240, 
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uranium-233/234, uranium-238, and americium-241. The analysis does not differentiate 

plutonium-239 from plutonium-240, nor does it differentiate uranium-233 from uranium-234. 

The procedures followed for these analyses are listed in Table 4-2 of the Rocky Flats Plant 
Radionuclicie Air Eflut??U Emissions Monitoring Program Plan (EG&G 1993d). Effluent 

monitoring data are reported in WETS Monthly Environmental Monitoring Report (EG&G 

1994c), which provides a forum for exchanging and discussing data with public and regulatory 

representatives. Annual averages are included in the Rocky Flats Plant Site Environmental 

Report, January through December 1992 (EG&G 1993b). 

6.1.1.3 

Tritium is the only gaseous radioactive emission material that is routinely monitored at WETS. 
Although tritium is typically not generated at WETS, a material shipment was received from 

another facility in 1973 that, unknown to WETS’ personnel, was contaminated With this 

material at another facility. Tritium monitoring was initiated in response to this incident. The 

monitoring system is designed to detect and quantify potential tritium emissions. 

6.1.2 Nonradiological Eanissions Monitoring 

Nonradiological emissions monitoring for beryllium and VOCs is performed at WETS and is 

described in the following sections. 

6.1.2.1 Bervllium 

Beryllium is the only nonradiological particulate emission from stationary sources monitored at 

WETS. Sixty-three filters from stack samplers are continuously sampled for beryllium. 

emissions. Samples are collected from the Same filters used for radiological analyses (Section 

6.1.1.2). The emission standard for beryllium is a concentration less than 10 grams in a 24-hour 
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period. The total quantity of beryllium discharged from WETS ventilation exhaust systems in 

1992 was 3.399 grams (EG&G 1993b). 

6.1.2.2 Volatile OrPanic ComDound Emissions 

VOC emissions in building effluent are not currently monitored by EG&G at RFP. However, 

VOC emissions are estimated from chemical inventories and quantities used, and these emissions 

are reported in the Air Pollution Emission Notices (APENs). The RFP Waste Technical Support 

Group monitors VOC concentrations at appropriate tanks and piping for RCRA permit 

compliance. 

The Industrial Area includes the following VOC sources: 
e 

e 

building stacks and ventilation systems from VOC process and storage areas; 

outdoor solvent and fuel tanks; 
e painting operations; 

e maintenance operations; 
e 

e 

e 

treatment, storage, and disposal facilities; 

vehicle emissions and other combustion sources; and 

volatilization from surface soils and sediments. 

6.1.3 Radiological Ambient Air Monitoring Program.. 

The integrated Radiological Ambient Air Monitoring Program (RAAMP) includes general 

WETS and the OU-specific special air quality monitoring programs; the samplers are similar 

but the rationales for sampler location and use differ between the programs. 

The CDPHE Radiation Control Division Surveillance Program monitors ambient air 

concentrations of long-lived gross alpha and gross beta radioactivity, as well as plutonium- 



EG&G ROCKY FLATS PLANT MlUlual: RFp/ERh4-96oo011 
Operable Unit No. 8 Section: 6 (Rev. 0) 

Invutigation of Foundation Drains Organization: Environmental Management 
Technical Memorandum No. 1 - Page: 9 of 10 

239/240, uranium, and americium-241 in suspended particulate material. These measurements 

are made on samples collected from 13 samplers numbered D 1-1 1, D 13, and E-1 , as shown in 
Figure 6-1. Analytical results are summarized in the CDPHE Environmental SurveillanceReport 

distributed at the Monthly Environmental Monitoring Information Exchange Meetings. 

6.1.4 Nonradiological Ambient Monitoring 

Ambient particulates are regulated by EPA and CDPHE under the Clean Air Act and its 

amendments, as defined by the National Ambient Air Quality Standards and Colorado Air 

Quality Control Commission Ambient Air Standards. Both TSP and PM-10 are monitored by 

WETS at one nonradiological particulate air sampling location. Two PM-10 and two TSP 

samplers are located at t h i s  one monitoring station. PM-10 replaced TSP as the EPA-designated 

reference method (40 Code of Federal Regulations [CFR] 50.6) for ambient particulate matter, 

but TSP sampling has been continued because the results have several applications. Sampling 

for a broad particulate size range serves the following purposes: (1) internal management tool, 

(2) baseline data record, and (3) cross-comparisons with nonroutine, ambient radiological 

particulate sampling studies. 

The commercially available air samplers operate at a volumetric flow rate between 1.1 and 1.7 

cubic meters per minute, entraining particle sizes up to 50 microns in diameter on the frlter 

surface of the TSP unit and respirable fractions less than 10 microns for the PM-10 sampler. 

Samplers are operated on a standard statewide sampling schedule of one day every sixth day. 

Siting for the samplers follows EPA Guidelines for Air Quality Monitoring Network Design and 

Instrument Siting (EPA 1975). 

The CDPHE Air Pollution Control Division Surveillance Program maintains monitors that are 

instrumented to measure NO,, suspended prticulate material (TSP and PM-lo), metals, and 

VOCs in air at WETS (locations labeled with a D, E, or X in Figure 6-1). Nitrogen oxides are 0 
- 
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monitored at sampler X-3 only. WETS does not have a program to monitor VOC 

concentrations in ambient air. CDPHE maintains three ambient air monitoring stations east and 
northeast of the Industrial Area that monitor VOC concentrations (Figure 6-1). The CDPHE 

stations are identified with an "X" prefix. Samples are analyzed in the CDPHE laboratory using 

EPA Method TO-1. Analytical results are summarized in the CDPHE Environmental 

Surveillance Report distributed at the Monthly Environmental Monitoring Information Exchange 

Meetings. To date, only a limited number of VOC species have been detected at these sites, 

including compounds common to large urban areas. 
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7.0 ADDITIONAL DATA COMPILATION, IHSSs 118.1, 118.2, 
150.6, 150.8, 151, 172, 184, and 188 

Additional data compilation tasks for MSSs 118.1,118.2,150.6,150.8,151, 172, 184, and 188 

were identified in the OU8 Work Plan (EG&G 1992a). The objective of th is  data compilation 

effort is to determine whether the proposed sampling as outlined in the field sampling plan is 

complete based on this additional information. The following sections present a summary of the 

additional information by MSS. In addition, a brief description of the proposed Stage 2 

sampling efforts as summarized from the OU8 Work Plan (EG&G 1992a) is included with 

additional sampling recommendations if appropriate. Information reviewed to compile the data 

include aerial photography (high- and low-altitude), engineering drawings, major and minor 

construction contracts, the Historical Release Report (EG&G 1992b), and interviews With Rocky 
Flats personnel. 

7.1 SOLVENT SPILLS (IHSS 118.1) 

MSS 118.1 is related to a 5,000-gallon underground steel storage tank that contained carbon 

tetrachloride. The tank was located adjacent to the west side of Building 730, just north of 

Building 776. A spill of 100 to 200 gallons of carbon tetrachloride north of Building 776 

occurred sometime before 1970. On February 26, 1976, corroded pipes leaked an unknown 

quantity of carbon tetrachloride into the tank’s valve pit. On June 18, 1981, the tank failed, 

releasing an unknown quantity of carbon tetrachloride into the valve pit. Following this failure, 

the tank was removed. The OU8 Work Plan (EG&G 1992a) indicates that the Stage 1 activities 

will determine whether the concrete containment was removed when the tank was removed. 

This information will aid in determining the Stage 3 investigations. These investigations require 

a soil boring be placed where the valve pit was located to determine whether the valve pit was 

removed. a 
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Information regarding the concrete containment was not found before the completion of this draft 

of the document. Given the construction of the tank, if the tank was removed, the valve pit 

likely was removed at the Same time. All surface evidence indicates the concrete was removed. 

However, the concrete could also have been demolished and covered with backfill material so 

the concrete may be below grade. 

7.2 SOLVENT SPILLS (IHSS 118.2) 

In June 1981, a 5,000 gallon, aboveground carbon tetrachloride tank located within a bermed 

area between the north side of Buildhg 707 and the alleyway south of Building 778 ruptured and 

leaked an unknown quantity of carbon tetrachloride onto the ground. The OU8 Work Plan 

(EG&G 1992a) indicates that the Stage 1 activity for this MSS is to determine whether the tank 

was removed from the site and whether unknown access problems exist at this time. Based on 

conversations with Mr. Fiore, EG&G Technical Support for Operations at Building 707 (Fiore 

1994), the tank has not been removed and currently contains approximately 3,500 gallons of 

carbon tetrachloride. Based on the new information collected for this report, it is apparent that 

pavement existed before the 1981 carbon tetrachloride release. This information will be used 

when determining the investigative activities proposed for Stage 3 of this RFI/RI. 

7.3 RADIOACTIVE SITES (IHSS 150.6 AND IHSS 150.8) 

In 1969, an empty drum with plutonium-contaminated residual waste oil was cut apart near a 

dock at Building 779, and the waste oil was spread by pedestrian tracking to the east of Building 

779. The main dock for Building 779 is located along the northern half of the east side of the 

building. The surface in this area is currently relatively flat and mostly paved. Stage 1 

activities as identified in the OU8 Work Plan (EG&G 1992a) include determining the pavement 

history of this MSS. 

Dnft P i  
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Review of aerial photographs and engineering drawings indicates that the areas affected by 

IHSSs 150.6 and 150.8 consist of both paved and unpaved areas. The eastern portion of the 

area outside Building 779 was paved before the 1969 incident. Portions of the IHSS that were 

unpaved or covered by gravel include the northernmost strip of the IHSS area, the area 

immediately adjacent to the north side of the building, and the southern portion of the IHSS 

directly adjacent to the southern side of the building. The remainder of the IHSS includes paved 

roads and walkways north and south of the building. Some pavement to the south and the east 

of the area was removed in 1979. Appendix G lists the engineering drawings reviewed for 

determining the pavement history. 

A number of aerial photographs were reviewed to recount the pavement history of the area 

surrounding Building 779. In general, the paved area at the time of the June 22, 1969 release 

appears to be similar to the current paved area identified in the photographs of the IHSS 
submitted with the OU8 Work Plan (EG&G 1992a). Low-angle aerial photography from June 

5 ,  1969 and July 11, 1969 indicate that the area north of the building appears to be a mixture 

of paved and gravel areas. Specifically, a wWay/driveway adjacent to the northern side of 

the building appears paved; the northern abutting courtyard-type area appears to be gravel or 

dirt. This dirt area is flanked on the north by a paved road. In all of the aerial photographs 

reviewed since 1968, the area on the eastern side of the building appears paved. A June 5, 1969 

aerial photograph indicates that the paved roadway continues along the eastern side of the 

building and curves around to the southern side of the building. An April 29, 1967 aerial 

photograph suggests that a gravel area exists adjacent to the south side of the building with a 

paved roadway area to the south of the gravel. May 15, 1971 and May 25, 1971 aerial 

photographs also show the southern side of the building with the paved roadway along the 

southern side of the building. In these two photographs, the southeastern portion of the building 

appears to have several feet of gravel between the building and the roadway. 
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The following aerial photographs of these MSSs were reviewed: 

RWlW Flats Number Photo T v ~ e  

April 29, 1967 (CAPS Reorder #16965, Frame 127-207) aerial 

June5, 1969 13676-03 low-angle 

June 5, 1969 13676-09 aerial 

July 11, 1969 1377 1-07 aerial 

May 15, 1970 14444-08 aerial 

May 25, 1971 15334-09 low-angle 

The following is the pavement history of MSSs 150.6 and 150.8 as identified in the engineering 

drawings. 

- Date Description 

1964 The roadway east of the building is paved and some areas immediately adjacent to 

the eastern side of the building are concrete; the loading dock ramp north of the 

building is mostly concrete with some asphalt on the eastern end; gravel is adjacent 

to the southern side of the building with a paved roadway to the south of the 

gravel. Engineering drawings referenced were those used for the initial 

construction of the building (RF-W/79-C) (Norman Engineering 1964). 

1968 Building 79A was constructed and the courtyard area north of the loading dock was 

gravel-surfaced as shown in engineering drawing RF-B5-20111-01 (Lovell-Osnes- 

Nisbet Co 1968). 
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1976 In a 1976 engineering drawing (25682-X(32), the roadway is rerouted on its 

western end but the new route is significantly altered far enough west so it does not 

affect the IHSS boundaries (Rockwell 1976). 

I 
1979 The paved areas east and south of Building 779 were removed to improve surface 

drainage as shown in engineering drawing 27673-XO4A-4 (Rockwell 1979). 

1984 Engineering drawing 28842-X02 indicates that South 79 Drive, which runs north- 

south along the eastern side of the building, was repaved in 1984 (Rockwell 1984). 

Stage 2 investigative activities as defined in the OU8 Work Plan (DOE 1992a) include 

conducting an in-situ surface radiological survey, a soil-gas survey, and surface soil sampling 

below pavement. Therefore, it is proposed that three asphalt samples be added to the Stage 2 

activities and analyzed by laboratory High Punty Germanium (HPGe) (Figure 7-1). This figure 

also includes other sample types and locations previously proposed in the OU8 Work Plan 

(EG&G 1992a). 

7.4 FUEL OIL LEAK @ISS 151) 

While a 47,500 gallon underground storage tank (US") was being filled in August 1981, 

approximately 196 gallons of No. 2 diesel fuel were spilled on the surface soil north of Building 

374. The tank had been installed in 1980. This tank supplies diesel fuel to two emergency 

generators in Buildings 371 and 373. A second release of approximately 50 gallons of No. 2 

diesel fuel occurred in July 1982. A third spill of approximately 126 gallons of No. 2 diesel 

also occurred in this area in October 1982. A final spill of 20 gallons of No. 2 diesel occurred 

in September 1988 when a valve was left open. The degree of cleanup performed as a result 

DnA P i  
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of these releases is uncertain (EG&G 1992a). Stage 1 activities as defined in the OU8 Work 

Plan (EG&G 1992a) indicate that a document review of the tank inspection records is required 

to determine whether the tank has recently been tested and the results of these tests. 

Tank D262 is referred to as Tank 381 N and Tank No. 4 in recent reports prepared for EG&G 

regarding UST studies'at WETS (Table 7-1). The following reports refer to the IHSS 151 tank: 

1988 In the Phase I UST study, it was recommended that the tank be replaced and that 

six 20-foot soil borings be drilled around the tank and piping. Three samples 

were collected at each boring and were analyzed for benzene, toluene, xylene, 

and oil and grease (Parsons 1988). No analytical data were located confirming 

that this sampling occurred. 

In 1988, the tank was not able to be tested by either the Associated Environmental 

Systems (AES) or the Heath Petro-Tite tank tightness testing systems because of 

the poor condition of the tanks. Multiple system abovegrade leaks prevented the 

use of high-level testing, and low-level testing required more sensitive equipment 

because of large surface areas in multiple manwells. It was recommended that 

the system be retested after repairing the fuel lines and pumps or when more 

sensitive equipment became available. It was expected that this equipment would 

become available three to four weeks after the date of the report. The report also 

suggested replacing the tank system as an alternate to repairing it (Engineering 

Science and Ralph M. Parsons 1988). 

1990 AES tests could not be conducted until repairs were made. A test was performed 

on October 26, 1989, but the results were inconclusive because of excessive air 

in the tank system. After taking measures to bleed all air from the system, a tank 

0 
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Task I Report of Underground Storage 
Tank Study, Rocky Flats Plant, Golden, 
Colorado 

April 1988 Ralph M. Parsons 
Company 

I '  

September 1988 

April 1990 

June 17, 1990 

March 27, 1992 

March 1992 

- 
TABLE 7-1 

IHSS 151 Report Review 
Operable Unit 8 

Rocky Flats Environmental Technology Site 

Underground Storage Tank Testing 
Results, Phase I1 Report 

Underground Storage Tank Study, Phase 
II Tank Testing Results 

Annual Underground Storage Tank 
lightness Testing - 1W 
Underground Storage Tank lightness 
Testing - 1991 

Underground Storage Tank Enhanced 
Conceptual Design Report 

Engineering-Science, Inc. 
and Ralph M. Parsons Co. 

Engineering-Science, Inc. 
and Ralph M. Parsons Co. 

Merrick & Company 

Merrick & Company 

Fluor Daniel, Inc. 
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tightness test was conducted on November 8, 1989. The system passed (Engineering Science 

and Ralph M. Parsons 1990). 

1991 On December 4, 1990, the tank and piping passed the tank tightness test with no 

recommendations. A hydrostatic product line test was conducted on the piping 

on December 22, 1990; the piping passed with no recommendations (Memck 

1991). 

1992 On February 20, 1992, both the tank and the associated piping passed the tank 

tightness test. A test of the 2-foot product line was conducted on February 17, 

1992, and the product line passed (Merrick 1992). 

Because of regulatory requirements that require all existing UST systems to either 

meet the new UST system standards or meet the upgrade requirements by 

December 22,1998, the Underground Storage Tank Enhanced Conceptual Design 

Report of March 1992 recommended that the tank be replaced with a new tank 

(Fluor Daniel 1992). The Fluor Daniel report identified this tank as a fiberglass- 

reinforced plastic tank that was installed in 1977. 

The OU8 Work Plan (DOE 1992a) indicates that, if the records are out of date, a pressure test 

of the tank and ancillary lines be performed in the Stage 2 investigations. The latest pressure 

test was conducted in 1992; therefore, no further testing is recommended at this time. 

7.5 CENTRAL AVENUE WASTE SPILL (IEISS 172) 

IHSS 172 follows a path formerly used by vehicles to transport drums of waste between the 903 

Pad where the drums were stored and the waste treatment facility in Building 774. In June 

1968, one or two drums of oil containing plutonium leaked along Central Avenue. The leak 
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resuited from the drum contents sloshing through an improperly sealed bung during transport. 

The OU8 Work Plan (EG&G 1992a) indicates that Stage 1 activities for this M S S  will include 

clarifjmg the paving history of the contaminated section of the roadway and investigating the 

location of the old ditch. 

Investigation of pipcline Activities Organization: Environmental Management 

Based on the visibility of dashed, white, center lines in aerial photographs from 1966 and 1968, 

Central Avenue was paved at the time of the June 11, 1968 spill. A brief review of engineering 

drawings was made with regard to Central Avenue. The following summarizes the information 

obtained from the drawings: 

Date Description 

1952 Central Avenue was one of the original primary roads constructed at the plant, 

as shown in 1952 engineering drawings (Appendix H, Austin 1952). 

1963 Engineering drawings (RF-AH/202) indicate that the "A Road" (Central Avenue) 

was seal-coated in late 1963 (Appendix H, Dow 1963). 

1965 Sidewalks were installed along the "A Road" (Appendix H, Rockwell 1987). 

1972 New sidewalks were installed along the north side of Central Avenue 

(Appendix H, Dow 1972). 

1975 Eighth Avenue including its intersection with Central Avenue was repaired 

(Appendix H, Rockwell 1975). 

1976 A portion of Central Avenue north of the 400 Area buildings was replaced 

(Appendix H, Rockwell 1976). 

b: \wpvpul . t s \au8 \~an .nov~t -7  (wpf) Novcmba 9,1994 Dnfl P i  
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1982 Road repairs were made to Central Avenue based on engineering drawing 27956 

(Appendix H, Rockwell 1982). 

1984 Central Avenue was upgraded based on engineering drawing 28842 (Appendix H, 
Rockwell 1984). 

Based on review of aerial photographs from 1953 to the present and review of major and minor 

work orders and contracts since plant inception, no obvious realignment of the Central Avenue 

Ditch has taken place along the main portion of Central Avenue. Conversations with Tom 

Trujillo, who has been in the Civil Engineering Department at WETS since the early 1970s, 

indicated that it was unlikely that realignments of the Central Avenue Ditch had taken place 

before the early 1980s (Trujillo 1994). In 1982, it is likely that the far eastern portion of the 

ditch was realigned during the construction of the PSZ. An October 5, 1983 aerial photograph 

shows the southeastern corner of PSZ and its probable influence on the Central Avenue Ditch 

alignment . 

The following aerial photographs pertaining to Central Avenue and the Central Avenue Ditch 

were reviewed: 

Date of Photograph CAPS Reorder Number 

April 15, 1966 

April 10, 1968 

October 5, 1983 

Frame 123-263, #16965 

Frame 129-386, #16965 

(RFP PIC No. 88760, Frame 483-26) 

Various other annual aerial photographs from 1955 to the present were also reviewed. 
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Stage 2 activities as defined in the OU8 Work Plan (EG&G 1992a) include in-situ radiological 

surveys using HPGe and sodium iodide (NaI) detectors and vertical soil profile samples collected 

below the pavement. Based on the data compilation prepared for this report, it appears that 

portions of Central Avenue and the path the forklift took when carrying the leaking drum have 

been replaced. Other sections of Central Avenue, however, appear unchanged since the 1968 

incident. Therefore, it is recommended that surfacesoil samples, vertical-soil samples, and 

asphalt samples also be collected and analyzed for laboratory HPGe (Figure 7-2). These asphalt 

samples will be located based on HPGe and NaI test results. 

Investigation of Pipeline ActiGtia Organization: Environmental Management 

7.6 RADIOACTIVE SITE WSS 184) 

The area southwest of Building 991, near Building 992, was used between 1953 and 1978 to 

steam clean radioactively contaminated equipment and drums. The rinse water was collected 

in a sump for treatment in the WETS’S process waste system. No documentation exists that 
delineates the location of washing activities; however, the paved area between Building 992 and 

the south dock may have been used for steam cleaning. The OU8 Work Plan indicates that, as 

part of Stage 1 activities, the pavement history for the paved area between Building 992 and the 

south dock will be investigated (EG&G 1992a). 

The pavement history of the area west and southwest of Building 991 was confirmed by review 

of the following engineering drawings (Appendix H): 

195 1 The area east of Building 91 and north of Building 92 was paved at the time of 

building construction, as shown in drawing RF-91&98-Y-1 @ow 1951). 

1960 An addition was made to the west dock, as shown in engineering drawing 1-6517- 

91 @ow 1960). 
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1968 The area between Building 991 and Building 992 was re-paved in 1968 (Rockwell 

1987). 

1986 The pavement west and north of the west dock and a strip southwest of the dock 

was removed, as shown in engineering drawing 28738-XO1 (Rockwell 1986). 

Engineering drawing 28738-X03 suggests that a new asphalt surface cover was 

replaced in areas where the asphalt was removed (Rockwell 1986). 

The area is currently paved. In annual aerial photographs from the mid-fifties to the present, 

the area appears paved. Appendix H lists the engineering drawings reviewed for completion of 

this task. 

Because the pavement in the dock area had been removed and replaced in 1986, well after the 

steam cleaning activities, the initial Stage 2 recommendations as outlined in the OU8 Work Plan 

should be followed (EG&G 1992a). These include an in-situ radiological survey and collection 

of vertical soil profile samples. 

7.7 ACID LEAK (IHSS 188) 

In 1983, a 55-gallon steel drum located near the eastern gate of Building 374, and reportedly 

containing nitric and hydrochloric acid, leaked. It is suspected that the mixture was a waste 

metal leaching solution originating from the 400 Area, which suggests that it might have 

contained some trace heavy metals. The OU8 Work Plan indicates that Stage 1 activities will 

include further investigation of which heavy metals may have been,present in the drum (EG&G 

1992a). 

Because the source of the drum containing the acid is unknown, the trace metals potentially 

present in the acid cannot be definitively identified. The following discussion identifies possible 0 
h:\wp\flrrr\ou8\lccbman.w~t-7 (wpr) Novcmba 9.1994 Dn€i Pi 
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metals that could have been in the acid if the original source was any of the 400 Buildings or 

Building 371, which all used acid in their operations. 

Nitric acid was used in Buildings 444 and 445 for production etching and plating, titanium 

stripping, and assembly etching. War Reserve and special order parts fabricated from copper, 

steel, and stainless steel, were etched and plated using nitric acid. Assembly etching was 

performed on uranium parts using an ultrasonic etching bath with a solution of nitric acid, 

hydrogen peroxide, and deionized water. Titanium stripping involved immersing titanium-coated 

fixtures in an acid solution. Hydrochloric acid was not specifically identified as being used in 

these buildings (ChemRisk 1992). Nitric acid was used for stainless-steel passivation in other 

buildings, including Building 881. 

0 Metals identified as being used in Buildings 444,445,447,448,450, and 451 but not mentioned 

in the context of acid-related processes included depleted uranium, depleted uranium alloys, 

silver, aluminum, copper, beryllium, and trace quantities of iron and other cast metals 

(ChemRisk 1992). Building 460 was not constructed until'1984; therefore, it is not considered 

a possible source for the material spilled at this MSS. 

One final possible source of the hydrochloric and nitric acids is Building 371, which used both 

hydrocholoric and nitric acid in its plutonium analytical support and chemical standards 

laboratories. The acids were used for sample preparation, presumably for plutonium samples. 

No mention is made of trace metals in context of this use nor is a waste metal leaching solution 

mentioned (ChemRisk 1992). 

Stage 2 investigations for this MSS include the collection of surficial soil samples below 

pavement to be laboratory analyzed for pH, nitrate, and TAL metals. In addition to the TAL 

metal list, it is recommended that the soil samples be laboratory analyzed for titanium, tritium, 

anduranium. 
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8.0 SUMMARY 

The OU8 Stage 1 data compilation activities included onsite reconnaissance, interviews with 

knowledgeable personnel, evaluation of pertinent engineering drawings, evaluation of aerial 

photography, a review of tank-inspection records, evaluation of analytical data, evaluation of 

groundwater-elevation data, a review of CCTV video footage of the storm sewers in the 400 

Area, and review of log sheets and inspection forms generated during a cleaning and inspection 

of the storm sewers conducted in the entire Industrial Area in 1987. The locations of foundation 

drains were compiled, and maps were prepared. Analytical data from foundation-drain and 

building-sump sampling events at WETS were compiled and evaluated. An evaluation of 

exfiltration and infiltration from sanitary and storm sewers was also performed based on 

available data. A review of the current air monitoring program conducted at WETS was 

summarized from the I M / W D D  (EG&G 1994a). Finally, the history of several IHSSs within 

OU8 was reviewed to supplement the OU8 WRFI Work Plan (EG&G 1992a) information. The 

following is a brief summary of the major findings of these data-compilation tasks. 

8.1 LOCATION OF FOUNDATION DRAINS 

An evaluation of the location of foundation drains was performed on a building-by-building 

basis. Comparisons were made to the current known locations of foundation drains supplied by 

EG&G SWD. In some instances, current sampling locations were representative of stormwater 

rather than foundation-drain water. In other instances, information established locations of 

previously unknown drains. These findings are summarized on a building-by-building basis: 

111 The current sampling location (BS-111-2) is a sump in the south end of the 

Building 111 basement. The sump probably is not a collection point for the 

foundation drains of the building. The foundation-drain outfall for Building 11 1 

has not been located. It is suspected that the drains discharge at an outfall (which 



RFPERM-94-ooO11 
8 (Rev. 0) 

2 of 11 

Manual: 
section: 
Page: 

EG&G ROCKY FLATS PLANT 
Opcrablc Unit No. 8 
Technical Memorandum No. 1 
Invtstigation of Foundation Drains Organization: Environmental Management 

is currently buried) to the north of the building. Samples were collected from 

Station FD-111-1, which is located in the drainage ditch north of Building 111, 
from 1978 to 1991. The station is not currently sampled because the outfall 

cannot be located. 

124 The foundation drains for this building were located around the exterior of the 

foundation. This water collects in a sump on the eastern side of the building and 

then discharges to settling tanks that are part of the backwash treatment system. 

This drain has never been sampled. 

3711374; 

5171518 

The foundation drains for these buildings are located around the perimeter and 

beneath the foundations. Foundation-drain water discharges at six outfalls, three 

for each building complex. These outfalls drain to a northward-flowing drainage 

ditch that contributes water to North Walnut Creek. Samples are currently 

collected from one of these foundation drains, Station FD-371-3. 

440 No foundation drains exist for this building. 

444 The foundation drain for this building drains the southern end of the basement and 

leads to a sump. The sump discharges to the process-waste system and is treated 

in Building 374. The foundation drains for Building 444 have never been 

sampled. 

447 A foundation drain exists on the western half of the basement foundation and joins 

a storm drain that runs underneath the building. This water discharges to an 

outfall to the south of Building 664. This outfall is currently being sampled. 

wp\fl.ts\ou8\.mW-8 (wpf) Nwanba 9.1994 Dnft Find 
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559 No foundation drain was found for Building 559; however, there is a drain for the 

tunnel that connects Building 559 to Building 561. Pits located in both buildings 

also have foundation drains that connect to the tunnel drain. These waters are 

discharged to a sump located between the two buildings near the northwestern 

corner of the 561 pit. The sump historically discharged to the storm sewer, 

which led to an outfall on the hillside west of Substation 516. Currently, the 

water is pumped from the sump to the sanitaxy-sewer system. Historically, both 

the sump (FD-559-1) and the outfall (FD-561-1) have been sampled. 

707 

771 

Foundation drains exist under Building 707 and tie into the storm-sewer system 

at the southwest corner of the building. The storm sewer discharges east of 

Building 707, at the 750 culvert, and the water eventually enters the B-series 

ponds. Sampling is currently conducted at BS-707-2, a vault next to the cooling 

tower south of the building. The source of water in the vault is likely to be 

surface-water runoff and/or groundwater infiltrating through cracks in the 

concrete rather than foundationdrain water. 

The foundation-drain system for this building has three discharge locations on the 

northwest side of the building. The first is a pipe that discharges to Manhole No. 

3 near the northwestem comer of the building. This manhole is connected to the 

storm sewer, which discharges to a small pond on the northern side of Building 

774. The second outfall is located on the western side of Building 771, and it 

discharges to the ground surface. The third and last outfall discharges to the 

storm sewer near the westem addition and is currently sampled as FD-771-1. A 

series of tunnels also exist to the south and east of Building 771, south of 

Building 774, and between Buildings 771 and 776. No foundation-drain locations 

were found for these tunnels, which presumably exist. It is suspected that the 

foundation drains for these tunnels connect to Buildings 707, 771, and 779. 
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774 Foundation drains located around the perimeter of this building drain to three 

outfalls. The f is t  outfall discharges from a storm drain and flows into a small 

pond north of the building and then into North Walnut Creek, or possibly the 

OU4 Interceptor Trench System. The second outfall also discharges to the pond. 

However, because of recent construction, this drain has likely been blocked. The 

last outfall discharges through a storm drain located on the hillside northeast of 

the building. The first outfall (FD-774-1) is the only one that has been sampled. 

7761777 

and 778 

Foundation data will be included, as necessary, as they are received. 

779 A foundation drain was constructed for this building addition. The drain is 

connected to a storm drain that discharges to the hillside north of the Solar 

Evaporation Ponds, which in turn is collected by the OU4 treatment system. 

Sampling is currently conducted at FD-779-1, an outfall north of the Solar 

Evaporation Ponds. The source of this water is likely to be stormwater rather 

than Building 779 foundation-drain water. 

850 The foundation drains for this building discharge to an outfall on the hillside south 

of the building. This outfall was selected for sampling in the past; however, it 

is often dry and is not part of the current sampling program. 

865 Foundation drains for Building 865 flow to a sump on the western side of the 

building. The sump discharges to the east to an outfall located behind the 800 

Area guard post. The sump (BS-865-1) is sampled under the current program. 

881 This building has three separate foundationlunderdrain systems that discharge to 

different locations. The first is a foundation-drain system that is located around 
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hillside south of the 800 Area. The second system collects roofdrain water and 

ties into a subbasement storm-drain system, which discharges to a wetland south 

of the building. This foundation-drain water goes to a sump and pump station 

that pumps to the OU1 Interim Measurdhterim Remedial Action treatment 

facility. The third discharge is from the utility tunnel network and floor drains, 

which discharge to a sump in the boiler room near the southern end of the 

building. The sump discharges to the sanitary-sewer system. Historically, first 

and third discharges have been sampled. 

883 

887 

910 

The foundation-drain system discharges to a sump at the southwestern corner of 
the building, which in turn is connected to a storm drain that discharges to the 

ground surface west of Building T883D. The sump is currently sampled as FD- 

883-1, but the outfall has never been sampled. 

The foundation-drain system for this building is connected to Building 881. 

The foundation-drain system for this building collects at a sump and discharges 

to the ground surface northeast of the building. This sump is currently sampled 

as FD-910. 

9911998 These two buildings are connected by a tunnel that has a foundation-drain system. 

These drains slope to the east and, historically, discharged to a ditch on the 

eastern side of Building 991. Historically, this outfall has been sampled as FD- 

991-1. 

995 Drains from this facility likely discharge to three outfalls south of the facility. 

However, these drains were sludge bed underdrains that may not have existed or 
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may have been altered by the relining of the sludge beds. These outfalls were not 

observed during site reconnaissance. None of these outfalls has been sampled. 

996,997, 
999 

Foundation drains for these structures are believed to be connected to a storm 

sewer east of Building 991. These drains have never been sampled. 

8.2 FOUNDATION-DRAIN WATER QUALITY 

Analytical laboratory data for the foundation-drain water were located and evaluated. Analflcal 

results from foundationdrain samples were available for 1977 through 1993. The following are 

significant findings of the analyses: 

a In general, the trend analysis discussed in Section 4.3 indicates that the reported 

gross alpha and gross beta results generally exhibit relatively constant 

concentrations from 1877 to 1993. It is not known how changes in analytical 

technologies and methods may have affected these results. 

e Trends observed in the metal concentrations are more difficult to recognize. This 
may be a result of the inconsistency of sample collection because the analytical 

reports before 1991 do not clearly differentiate between the analysis of total and 

dissolved metals. The few trends that were observed is the metal concentrations 

may be influenced by seasonal variations. 

Recommendations for both OU8 Stage 2 field activities and changes to the current S W D  
sampling program were developed based on the analysis of locations of foundation drains and 

the laboratory analytical results. These recommendations are summarized in Table 4-9. 
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8.3 I N F I L T R A T I O N / E T I O N  

The infiltration into and exfiltration from the storm-sewer and sanitary-sewer lines at WETS 

were analyzed based on the limited information available. Areas of infiltration and exfiltration 

were identified based on invert elevations of the Sanitary sewers and groundwater elevations 

obtained from the spring (high) and fall (low) 1992 data. An evaluation of the data from the 

1987 cleaning and inspection of the storm sewers of the entire Industrial Area revealed that, at 

the time of the inspection, the piping was in poor condition. Therefore, all storm drains, unless 

they have been repaired since 1987, are areas of possible exfiltration into the unsaturated zone. 

Several sources of information were used to create infiltration and exfiltration maps of the site. 

These included discharge study reports, 4-hour CCTV coverage of the storm-sewer system in 

the 400 Area, and 1987 cleaning and inspection notes of the storm sewers of the entire Industrial 

Area. In addition, elevations of the sanitary-sewer and storm-sewer systems were obtained from 

engineering drawings, a field-verified drawing of the storm-sewer system, the EG&G Plant 

Engineering CADVision database, and existing reports. 

Based on the limited information available, areas of infiltration and exfiltration were identified. 

Zones of potential infiltration to the sanitary-sewer system occur in the central portion of WETS 

and toward the eastern perimeter of the site. Buildings in the vicinity of these zones of 

infiltration include Buildings 551, 552, 561, 707, 708, 709, 989, 991, 994, and 998. 

8.4 AIRMONITORING 

I Information regarding the current air monitoring program at WETS was summarized from the 

IM/IRA/DD (EG&G 1994a). The following briefly presents the major findings of this data 
~ 

compilation: 

~0 
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e Air effluent emissions from plant operations are continually measured and 

characterized for the Industrial Area, and ambient air in and around WETS is 

continuously monitored for radiological and nonradiological particulates. 

e 

e 

The primary types of emission sources are stacks, vents, tanks, ponds, landfills, 

and other diffuse sources. Air monitoring is performed continuously on stack 

effluent emissions, gaseous effluent emissions, ambient radioactive particulates, 

and ambient nonradioactive particulates. This monitoring is designed to collect 

data about the entire facility. 

As a result of the change in the plant mission from nuclear weapons production 

to environmental restoration, many operations have been reduced or stopped. 

Potential air emissions, however, are st i l l  being monitored. 

Radionuclide air effluent emissions are continuously sampled and monitored. 

This is performed in a three-tiered approach and consists of SAAMs, TLLA, and 

TLLB particle screening and radiochemical analysis of isotopes collected from air 

duct effluent emission samples. There are approximately 130 emissions samplers 

in 63 air exhaust ducts within 17 buildings at WETS. 

Tritium is the only gaseous radioactive emission material that is routinely 

monitored at WETS. Tritium is monitored at six locations. 

Beryllium is the only nonradiological particulate emission from stationary sources 

monitored at WETS. VOC emissions are not monitored by EG&G at WETS. 

, However, VOC emissions are estimated from chemical inventories and quantities 

U s e d .  
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WETS participates in an ambient air monitoring program, the RAAMP program, 

which includes general and OU-specific monitoring programs. The objectives of 

the RAAMP are to track the dispersion of airborne radioactive materials from 

WETS into the surrounding environment and communities and to establish 

baseline concentrations. The CDPHE Radiation Control Division Surveillance 

Program monitors ambient air concentrations of gross alpha and gross beta 

radioactivity in suspended particulate material. 

a 

a Based on environmental investigations at 16 Operable Units at WETS, air 
monitoring is being developed or is developed for the investigation of these sites. 

Monitoring programs are designed for planned activities, potential exposure 

pathways, constituents of concern, worker protection, and for measuring 

concentrations leaving the work area. 

8.5 ADDITIONAL DATA COMPILATION, IHSSs 118.1, 118.2, 150.6, 150.8, 151, 172, 

184, AND 188 

Additional data compilation tasks for the above mentioned IHSSs were identified in, the Stage 

1 activities in the OU8 Work Plan (DOE 1992a). The following briefly summarizes the findings 

of the data compilation activities by IHSS: 

118.1 The data compilation task was to identify whether the concrete containment was 

removed when the 5,000-gdon underground steel storage tank was removed. 

Based on surface evidence and the nature of the construction design, it is likely 

that the containment structure was removed with the tank. However, the concrete 

could also have been demolished and covered with backfill material. 

Recommendations have been proposed in Section 7.1 to advance a soil boring in 
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this area (as part of Stage 3 activities) to confirm the presence or absence of the 

structure. 

118.2 The data compilation task for this IHSS was to determine whether a 5,000 gallon 

aboveground carbon tetrachloride tank near Building 707 was removed. Based 
on interviews with knowledgeable personnel, this tank still exists. 

150.6, 150.8 The data compilation task for these MSSs consisted of a review of the pavement 

e 
151 

172 

history before, during, and after a spill of residual waste oil. Based on a review 

of available information, pavement has been removed and replaced many times 

since the incident. In other instances, information established locations of 

previously unknown drains. Based on the information presented in Section 7.3, 

three asphalt samples will be added to the Stage 2 activities and analyzed by 

laboratory HPGe. 

The data compilation task for this IHSS consisted of a review of the pertinent 

records related to the tank and ancillary lines. If the records were out of date, 

a pressure test would be performed as part of Stage 2 activities. An evaluation 

of the tank-inspection records for a 47,500-gallon UST in this IHSS was 

performed for this report. Based on a review of records (Table 7-1), this tank 
has been tested on several occasions (1988, 1990, 1991, and 1992). As a result, 

no further pressure testing of this tank is recommended for Stage 2 activities. 

Clarification of the pavement history before, .during, and after a spill of 

radioactive material in this IHSS (Central Avenue) was identified as a Stage 1 

activity. Stage 1 activities also include an investigation of the location of the old 

ditch. Based on a review of available information, some pavement sections along 

Central Avenue have been replaced but other sections are sti l l  intact. Therefore, 
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it is recommended that asphalt samples be collected and radiometrically analyzed 

for plutonium using laboratory HPGe procedures as part of Stage 2 activities. In 

0 Operable Unit No. 8 

addition, one vertical soil profile (VSP) sample will be collected. One below- 

pavement grab sample will be collected from the west loading dock area and be 

laboratory analyzed for radionuclides, SVOCs and TAL metals. 

184 Data compilation for this IHSS includes an investigation of the pavement history 

for an area of steam-cleaning activities near Building 992. Based on a review of 

available information, the pavement was removed and replaced in 1986, after the 

steam-cleaning activities took place. No further investigative activities other than 

those recommended in the OU8 Work Plan (DOE 1992) are recommended for this 

IHSS. 

188 Stage 1 data compilation for this IHSS included an investigation to identify which 

heavy metals may have been released from a spill of a 55-gallon steel drum 

containing nitric and hydrochloric acid near the eastern gate of Building 374. 

Based on a review of available information, the heavy metals, plutonium, depleted 

uranium, depleted uranium alloys, silver, aluminum, copper, titanium, beryllium, 

and trace quantities of iron and other cast metals may have been present. Based 

on this information, it is recommended that surficial-soil samples collected below 

pavement be analyzed in a laboratory for titanium, tritium, and uranium in 

addition to TAL metals. 
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Appendix A 
Rocky Flats Plant 

Operable Unit 8 Data Compilation 

Latest Rev. 
Date 

NIR 

NIR 

Building No. 111 
1 I I 

Title 

Foundation and Basemeat Plan - Schedule and Details 

First Floor Plan (South) d Founddon Plan 

Drnwing No. 

-~ 

1-1665-1 1 10-8-51 

14140-1 5-18-66 

RF-11-F-l-C 

RF-11-s-1-C 

2-27-6 1 

4-9-68 

Basement Floor Plan (North) 

Meeting Room Addition - Foundation and First Floor Plan and 
Foundation Details 

original 
Date 

15501 -027-M- 

1-6-51 

14-51 

7-20-83 Site Utility Plans 

1-1664-1 1 I 10-8-51 1 1-8-65 I BasementFloorPlan(S0uth) 

25581-8 12-9-75 NIR I Foundation Drain Plan I I 
I 

15501 -026-M I 7-20-83 . I 7-20-90 I Siteutility Plans 

11508-11, 21, a d  22 N/L I N/L I GradingPlan 

Building No. 122 

Drawing No. Original 
Date 

1-13122-21, 22 11-6-51 

21641-11 8-18-69 

15501-040-M 7-20-83 

Latest Rev. Title 
Date 

N/L Foundation Plan and Details 

1&28-71 Building 122 Addition and Renovations Foundation Plan 

7-20-90 Utility Layout 

NIL = NOC Ltgibb 



1 
Building No. 123 

Drawing No. O l i g i d  Latest Rev. Title 
Date Date 

1-11588-23 10-31-51 2-7-52 Foundation Plan 

1-11589-23 10-31-51 2-7-52 Foundation Details 

1 - 1 157 1-23 11-6-51 2-7-52 Toilet Room Layout and Source Vault Details 

RF-23- 101 11-30-51 9-11-53 Plumbing and Service Piping - Drains 

207 12-02 5-17-68 12-21-70 Plot and Drainage Plan 

15501-040-M 7-20-83 7-20-90 Utility Layout 

Drawing No. Original Latest Rev. 
Date Date 

RF-24-F 1-C 3-24-52 3-19-53 

RF-24-Y 1-B 3-26-52 3 -19-53 

RF-24- 109-B 3-26-52 3-19-53 

270064 5- 15-74 6-18-75 

Building No. U5 II 

Title 

Foundation Plan 

Plot Plan - G d h g  

Outfall Sewer 

Backwash Storage Tanks Layout 

Date Date 
Title 

' 14482-1 1-8-64 7-27-65 Foundation and Floor Plan and Details 

14482-2 1-8-64 3-17-65 Foundation and Slab Details 

1 20712-16 5-15-68 12-21-70 Plot and Drainage Plan 

1550 1 -040-M 7-20-83 7-20-90 Utility Iayout 

28540-004 6-29-84 6-5-86 Site Plan - Drainage - Addition 

28540-008 6-29-84 NIR Foundation Plan - Addition 

28540-010 6-29-84 6-5-86 Foundation Sections and Details 

NIR = Not Racordcd N/L = Not Ixgiblc = No Dnwbgr F d  



Buildhi! No. 331 

original 
Date 

8-30-51 

Latest Rev. Title 
Date 

2-25-53 Gmwd Floor and Foundation Plan 

RF-3 142-c 

15972-3 

15501-028-M 

Buildinn No. 371/374 

~~ ~ ~ 

9-27-5 1 2-25-53 Footings and Details 

6-21-67 3-5-69 Addition - Foundation and Second Floor Framing Plans 

7-20-83 7-20-90 Site Utility Plans 

I I 1 -  II 

c 

Drawing No. 

25042-049 

original Latest Rev. Title 
Date Date 

I 12-13-72 1 9-10-73 I Subdrain Planand Profile II 
25042-050 

25032-023 

12- 13-72 9- 10-73 Subdrain Details 

5-23-73 2-3-76 Plutonium Recovery Plan Subdrains 

25032-029 5-24-73 2-3-76 Subdrain and Earth Fill Sections 

25032-032 I 5-18-73 I 1-5-76 I Subdrain and Earth Fill Sections II 

25032-030 

25032-03 1 

5-23-73 2-3-76 Subdrain and Earth Fill Sections 

5-24-73 2-3-76 Subdrain and Earth Fill Sections 

25032-033 

25032-035 

NK = NU Lcgibk 

5-15-73 1-5-76 Subdrain and Earth Fill Sections and Details 

7-2-73 2-3-76 Waste Treatment Details 

25025-015 

25022-004 

15501-011-M 

15501419-M 

37487-200 

3037 1-001 -lE 

30371402-1H 

3 4 7 6  N/R . Subbasement Floor Plan, Plumbing Drawing Index 

2-2-77 8-19-80 Area Plot PI&, Foundation and Storm Drains 

7-20-83 7-20-90 Site Utility Plans 

7-20-83 7-20-90 Site Utility Plans 

7-1 1-86 124-87 Cemented Salt Storage - Foundation Plan 

74-87 12-1 1-90 Subbasement Floor Plan 

7-27-87 8-7-90 Basement Floor Plan 



21341-12 

1550 1452-M 

9-5-68 NIR Foundation and Floor Slab Sections and Details 

7-20-83 7-20-90 Site Utility Plans 
a 

Drawing No. Original Latest Rev. 
Date Date 

2134141 8-22-68 N/R 

2 134142 94-68 N/R 

2 134 1-03 9-5-68 N/R 

21341-04 9-18-68 NIR 
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Title 

Foundation and Floor Slab Plan 

Foundation Wall Elevations 

Foundation and Floor Slab Sections and Details 
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1550 1-05 1 -M 

15501452-M 

7-20-83 7-20-90 Site Utility Plans 

- 7-20-83 7-20-90 Site Utilitv Plans 

NIR = Not Rccordcd 

I - .-- 
, Building No. 441 

Nil. = Not Logiblc 

_ _ _ ~  ~~ ~ ~ 

Original Latest Rev. Title I ---- 
Drawing No. 

Date Date 

RF4 1 -F 1 -B 1-28-5 1 4-10-53 Foundation Plan and Details 

RF-4 1 -F2-B 1-28-51 4-10-53 Foundation Details and Sections 

= No Dmwingi Famd 

RF-4 1-Y 1 -B 

21641-3 1 

2 1641-32 

1550 1 -040-M 

2-10-52 4-10-53 Plot Plan 

8-18-69 10-28-71 Addition and Renovation Foundation Plan 

8-1 8-69 

7-20-83 7-20-90 Utility Layout 

10-28-7 1 Addition and Renovation Foundation Sections and Details 



11 DrawbgNo. I Original I LatestRev. 

RF-42-F1-B 

Date Date 

1-1 1-52 3-5-53 

-42-Y 1 -B 

15501-041-M 

11 26693-005 I 5-15-84 I 11-14-85 

2-8-52 3-5-53 

7-20-83 7-20-90 

AI 
Title 

R F 4 - F 2  3-7-52 

RF-44-F3 3-7-52 

Columns and Foundation Plan 

Plot Plan 

Site Utility Plans 

HEPA Building Plan and Foundation 

~ _ _ _ _ _ ~  ~~ 

3-3-53 Foundation Schedule and Details 

3-3-53 Foundation Details 

Drawing No. 

RF-44-Y 1 

RF-44-109-F 

RF-44-126-G 

RF-44-127 

RF44-127-E 

RF-44-F 1 

~ -~ ~ ~ 

3-7-52 N/L Plot Plan 

5-28-52 N/L Sump Pumps - Details and Sections 

9-?-52 

1-18-52 N/L Process Waste Details - Basement Level 

9-7-52 4-?-53 Process and Service Piping 

7-22-53 procesS and Service Piping - Rooms 1 & 2 

(136084)* 

~ 

(1-6540-44)* 

1-318444 

255814 

15501-052-M 

Original Latest Rev. 
Date 1 :; 3-7-52 

~ ~ ~ ~ 

Process and Serving Piping 

7-1 1-55 N/R Process Waste and Filtration System 

6-13-75 12-9-75 Foundation Drain Plan 

7-20-83 7-20-90 Site Utility Plans 
- _  

I 3-3-53 

- - 
Building No. 447 . 

Drawing No. Original Latest Rev. Title 
Date Date 

RF-47-FI 6-1-55 N/L Foundation and Meuanine Plans and Details 

Title 

1 -3 3 2647 

1550 1-052-M 

Foundation Plans and Details 

Foundation Plans and Details 

6-1-55 6-26-64 Floor Trenches and Underground Piping 

7-20-83 7-20-90 Site Utility Plans 

15501 -041 -M 7-20-85 7-20-90 I site Utility plans I I 
RF-44-107* I I Process Waste Details, Basement Bldg. 444 



11 Building No. 460 

RF-AY - 14027-3 

RF-AY - 14027-6 

RF-AY-14028- 1 

RF-AY - 14028-3 

RF-AY - 140284 

11 Buildinn No. 559 

8-17-65 5-8-68 Site Details - Sheet No. 1 

8-17-65 5-848 Site Details - Sheet No. 4 

8-17-65 5-8-68 Foundation Plan 

8-17-65 5-8-68 Foundation and Roof Details 

8-17-65 5-8-68 Tunnel Plan and Details 

Title 

21412-01 

15501 -020-M 

23452- 102" 

23452-203" 

1 2-?-68 10-4-71 Plot and Drainage Plan 

7-20-83 7-20-90 Site Utility Plans 

1-5-73 

9-?-74 

NfL = Not Legible = No Drawing8 F a d  NIR = Not Recordcd 



Building No. 701 

17940-3 

1550 1413-M 

Title II 

44-68 6-26-69 Maintenance Shops - Miscellaneous Details 

7-20-83 7-20-90 Site Utility Plans 

Date Date 

17940-1 3-13-68 6-26-69 Maintenance Shops - Plan and Details 

15501-030-M 

1550 1-030-0 1 L 

7-20-83 7-20-90 Site Utility Plans 

12-20-89 NIR Shelters for Pondcrete/Saltcrete T904A Trailer Site Plan 

Drawing No. Original Latest Rev. 
Date Date 

50095-101 2-19-92 3-3-92 

4 

Title 

Details Building 73 1 Waste Pit 

Drawing No. Original Latest Rev. 
Date Date 

13554-1 10-9-64 12-7-64 

Title 

Modifications to Building Structural Details 

NIR = Nd Recorded N L  = Not Lcgiblc = No Dmwiagr Famd 



~ ~ 

Building No. 771 

Drawing No. original Latest Rev. Title 
Date Date 

/- 

NIL = Not Legibk 



Drawing No. OIighd Latest Rev. 
Date Date 

RF-74-14 5-29-52 11-?-53 

RF-74-S 1-D 6-6-52 11-?-53 

Title 

Pl- and Elevations 

Foundation - Floor-Roof Plan - Beam and Girder Details 
~ 

24185 3-31-59 N/R 

RF-V74-1OO 12 8-6-62 N/R 
14773-2 12-3-65 3-15-67 

23542-103 3-29-72 9-?-74 

23542-202 1-28-72 5-24-72 

255816 6-13-75 12-9-75 

1550 1-0 13-M 7-20-83 7-20-90 

37728-002 9-17-86 3-9-90 

37728-014 9-17-86 34-90 

Building No. 776 

Drawing No. 

1-13324 12-2-55 

RF-76- 17202 12-9-55 9-19-57 

Underground Utilities Layout - Zones G-6, G-7, H-6, and H-7 

Bldg. 74 Addition - Foundation Plan 

Waste Disposal Facility Plot Plan 

Excavation and Grading Plan 

Grading and Utility Plan 

Foundation Drain Plan, Bldg. 774 

Site Utility Plans 

Waste Treatment Addition - Bldg. 774 

Waste Treatment Addition Foundation and Wall Sections 
~ ~~ ~ ~~ 

29655-470 10-30-89 5-1 1-90 

3 8544-X 10* 

I Title 

~ 

B1dg.-774 Subgrade Drain Pump Casing Details 

Utilitv Demolition Plan 

Foundation Plan 

Footing Schedule and Details 

12571-2 

15232-1 

Basement Plan and Sections . 

Additions and Alterations Foundation Plan 

1 - 19-56 3-18-70 

4-9-64 4-2-66 

15232-2 4-15-64 

15501413-M 7-20-83 7-20-90 

15501-021-M 7-20-83 5-14-90 

2545-1* I I 

Additions and Alterations Foundation Sect. and Details 

Site Utility Plans 

Site Utility Plans 

I 

N/R = Not Raorded NIL = N d  Legible 



Buildinn No. 777 1 
11 Drawing No. 

1-1 1142-77 

Original Date LatestRev. Titie 
Date 

12-30-55 7-16-63 Miscellaneous Foundation Details - Sheet 1 

1-1 1143-77 

RF-77-173054 

RF-AP-77-B 1 

1-3-56 N/L Miscellaneous Foundation Details - Sheet 2 

2-20-56 3-10-62 Concrete First Floor Plan 

7-9-64 5-27-65 East Addition Foundation and First Floor Plan 

(14504-1) 

RF-AP-77-B4 

(14505-1) 

11 Building No. 778 II 

~~ ~ 

7-9-64 5-2745 East Addition Foundation and First Floor Plan 

7-9-64 4-27-65 Foundation and Floor Plan Sections, Remodel and Addition 

7-9-64 4-29-65 Foundation and Floor Plan Sections, Remodel and Addition 

1550 1-0 13-M 

1550 1-02 1 -M 

1 1324-8 

7-20-83 7-20-90 Site Utility Plans 

7-20-83 5-14-65 Site Utility Plans 

I 12-15-61 I NIR I Office and Cafeteen Building - Foundation Plan II 

I ' DrawingNo. 
~~ ~~~~ ~~ 

Original Date LatestRev. Title 
Date 

I I 
I 

14991-1 4-23-64 4-15-65 I Addition - Site Plan, Foundation Plan and Details 

\ 

11324-9 12-15-6 1 N/R 

N/L = NU Lcgibk 

Office and Cafeteen Building - Foundation Plan (cont.) 

= No DnIwingr Famd 

15501-02 1-M 

2545- 1 * 
7-20-83 5-14-90 Site Utility Plans 



Building No. 779 

Draw No. 

14607-2 

14608-1 

14608-2 

2011241 

20142-01 

20143-01 

20143-02 

20143-03 

25581-7 

~ 

original Latest Rev. Title 
Date Date 

N L  12-1444 Foundation and First Floor Plan 

N L  12-14-64 Column and Footing SChedUlS 

N L  12-1444 Basement Slabs, Sections and Details 

6-19-67 9-12-68 Grading and Drainage Plan - Addition 

6-19-67 9-12-68 Foundation and First Floor Plan - Addition 

6-13-67 9-12-68 Footing Schedule and Details 

6-19-67 9-12-68 Foundation Derails - Addition 

6-19-67 9-12-68 Foundation Details - Addition 

6-13-75 12-9-75 Foundation Drain Plan 

15501-021-M 

15501-013-M 

201 12-04* I .I I Grading and Drainage Plan 

7-20-83 5- 14-90 Site Utility Plans 

7-20-83 7-20-90 Site Utility Plans 

Drawing No. 

28883-003 

28883-007 

28883-008 

Original Latest Rev. Title 
Date Date 

Site Grading Plan 

Plan and Foundations 

Elevations and Sections 

28883-009 

28883-020 

Sectional Elevations 

Foundation Plan and Details 

N/R = Not R&ordcd 

28883-02 1 

28883-05 1 -0 1 D 

37665-040 

37665-041 

NIL = Not Lcglblc 

Foundation Plan and Details 

General Piping Arrangement 

Foundation Plan - Bldg. 788 Expansion 

Foundation Sections and Details - Bldg. 788 Expansion 

= No Dnwiagi P d  

37665- 10 1 

3904 1 - 107 

Architectural Elevations - Bldg. 788 Expansion 

Roof FramingFoundation Plan - Mustang Pumper Shelter 



Drawing No. original Latest Rev. 
Date Date 

28234-103 2-15-82 12-16-85 

28234-106 2-15-82 12-16-85 

Title 

Site Plan 

First Floor Plan 
7 

28234-309 

1550 1-053-M 

3-20-82 12-16-85 Plumbing Site Plan - 
7-20-83 7-20-90 Site Utility Plans 

11 2114147 I 8-2-68 I 6-15-72 I Foundation and Floor Slab Plan - Part E II 

Drawing No. Original Latest Rev. Title 
Date Date 

21 112-02 

21112-03 

21141-01 

21 141-03 

21 141-04 

21141-05 

21 141-06 

8-?-68 6-12-72 Plot and Drainage Plan 

8-?-68 6-12-72 Plot and Drainage Plan 

6-21-68 6- 15-72 Cast-in-Place Pile Plan 

8-1-68 Foundation and Floor Slab Plan - Part A 

8-1-68 8-2-72 Foundation and Floor Slab Plan - Part B 

8-2-68 6-15-72 Foundation and Floor Slab Plan - Part C 

8-2-68 6-15-72 Foundation and Floor Slab Plan - Part D 

6- 15-72 

N L  = N a  Legibk 

21 151-03-C 

21151-04-A 

21 151-05-B 

15501-043-M 

1 1-22-68 9-1 1-75 Office Above Ground Plumbing Plan 

11-22-68 6- 14-72 General Shop Area Underground Plan 

2-28-69 7-10-72 General Shop Area Above Ground Plumbing Plan 

7-20-83 7-20-90 site utility Plans 



Drawing No. original 
Date 

Latest Rev. Title 
Date 

~ 

RF-81mY2-B 12-1 4-5 1 

1-1 1609-8 1 1-24-52 

7-23-53 

5-23-63 
~ 

RF-8 1-F 1 1-24-52 

RF-8 1-F2-C 1-24-52 

25581-2 I 6-13-75 

10-8-53 

7-23-53 

12-9-75 

RF-81-100 3 - 12-52 

RF-81-F7-K 4-4-52 

Excavation Plan 

7-23-53 

7-23 -53 

Plot Plan 

~ ~~~ 

RF-81-109-B 5-16-52 

RF-FS-21951* 3-9-56 

Foundation Plan. Bldg. 81 

Foundation Schedule and Details 

7-23-53 

Storm and Sanitary Drains 

Foundation Details. Blde. 8 1 

~ 

15501 -054-M 7-20-83 

38548- 128 1-1 8-9 1 

3 8548- 137 1-14-9 1 
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APPENDIX B 
VSR CORPORATION 

1987 STORM SEWER CLEANING, INSPECTION, AND VIDEO SURVEY 

Appendix B presents the results of the VSR Corporation video survey and inspection conducted 
in 1987 at the Rocky Flats Environmental Technology Site (RFETS, formerly Rocky Flats 
Nuclear Weapons Plant). This inspection and video survey were not immediately accessible at 
RFETS. An exhaustive search for the video and results was conducted for approximately eight 
months. An EG&G memorandum was discovered that discussed limited findings of the video 
survey and inspection and identified VSR Corporation as the subcontractor that conducted the 
video survey. VSR Corporation is a local company (Lafayette, Colorado) and officials of the 
company were contacted to ascertain the existence and condition of any records pertaining to the 

Results of interviews conducted by Jacobs 
personnel with VSR personnel provided the following: 

. survey and inspection conducted at RFJ3TS. 

In 1987, VSR was contracted by Rockwell Intemational Inc. to clean and inspect all of 
the storm sewers in the industrial area. Once the storm sewers had been successfully 
cleaned, VSR conducted a video survey of the storm-sewer lines to determine the 
conditions of each sewer line. 

e VSR delivered to Rockwell the video tape containing the results of the storm sewers 
survey along with field notes and inspection forms. 

e VSR had archived the field notes and inspection forms from the RFETS project at their 
offices. However, at the request of Rockwell, VSR did not retain copies of the video 
tape survey. To date, a copy of the video tape survey has not been located. 

The copies of VSR field notes that were provided to Jacobs were in very poor condition. (The 
handwriting was difficult to read and the information provided is vague.) A typed copy of the 
field notes was made. These notes are presented as Attachment 1 to this appendix. It is 
important to understand that, at best, the field notes provide qualitative information only. 

Table B-1 presents a summary of the information in the VSR field notes (Attachment 1). The 
information presented in the table includes the linear footage of the storm sewer inspected, the 
estimated linear footage of the pipelines with suspected failures in the structural integrity (this 
assumes each defect noted in the VSR reports represents a fivefoot-linear segment of storm- 
sewer pipe), the approximate location of the stom swer based on Iandmarks noted in the VSR 
report forms, and any signLficant comments noted on the VSR report forms. Examples of some 
of the comments included identification of numerous Sections of storm sewer with unknown 
substances in the pipe. These substances, as described in the VSR Inspection and Report forms, 
included tar-like substances, grease deposits, and a 'white solidified substance about 1M-inch 
thick" located at the invert of the pipe. 



Table E 2  presents a qualitative evaluation of the VSR field notes and Storm Sewer Inspection 
and Report forms. The following criteria were developed and used to systematically evaluate 
the VSR information: (1) location of the storm sewer in OU8 for inclusion in Technical 
Memorandum No. 2, Results of Stage 2 Remedial Investigation, (2) confidence in.the validity 
of the VSR information compared to other existing information, and (3) recommendations for 
additional data collection and/or sampling. Also, the locations of the storm sewers described 
in the VSR field notes were compared to Plate El to verify storm-sewer locations. Plate El, 
which was originally prepared by Wright Water Engineers, identifies field-verified locations of 
current Industrial Area stormdrain lines. 

Attachment 1 contains a typed copy of the VSR field notes. The field notes generally indicate 
information about the daily activities of the field personnel. This included the amount of debris 
that was removed and bagged for disposal, activities associated with cleaning operations, and 
conditions associated with video taping. 

Attachment 2 presents copies of VSR's Inspection and Work Report forms. These forms contain 
information about the conditions of the storm sewers, video taping information, landmarks, 
manhole locations and conditions, linear footage of storm-sewer lines, 'and pipe material type. 



Ave 
Bld, Bild, Bldg 
BZ 
C 
CCP 
CLP 
CMP 
FD 
Ft 
IHSS 
L 
LA 
MH 
No 
OJ 
ou 
PSC 
PVC 
R 
RCP 
Rd 
RPt 
P-lot 
Pz 
SD 
St. 
T 
T.V., TV, or m g  
VSR 
WJ 
Y 

Abbreviations Used in Appendix B 

Avenue 
building 
Buffer Zone 
cracked pipe 
composite concrete pipe 
collapsed pipe 
corrugated-metal pipe 
foundation drains 
feet 
Individual Hazardous Substance Site 
leak 
low area 

’ manhole 
Number 
offset joint 
Operable Unit 
Perimeter Security Zone 
polyvinyl chloride pipe 
roots 
reinforced concrete pipe 
road 
report 
parking lot 
Perimeter Zone 
storm drain 
street 
UPS 
video survey 
Video Sewer Renovations 
wide joint 
Y joint in pipe 

B-3 
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VSR No. Ft of Estimated No. Ft Storm Drain Location from VSR Notes and Reports 
Rpt No. SD Insp'd of SD with 

Flaws 

1 56 56 West side Bldg. 460 going south 

2 174.6 135.9 West side Bldg. 460 going south 

3 173.9 173.9 West side Bldg. 460 going south 

4 156.7 156.7 West side Bldg. 460 going south 

5 231.9 231.9 East side Bldg. 460 at  north corner to south 

6 33.9 13 East side Bldg. 460 to southwest 

7 155 155 East side Bldg. 460 to south 

8 40.1 40.1 East side Bldg. 460 at southeast corner to south 

9 79.5 79.5 South end Bldg. 460 to west 

10 36 20 East side Bldg. 440 to west 

11 41.5 West side Bldg. 440 to west 

12 80.7 Southwest corner of Bldg. 447 to east 

13 171.6 Unable to identify location 

14 10 Southeast of Bldg. 447 door 14 north to south 

15 92.8 

16 48.4 25 Roof drain on north side of Bldg. 444 going south on Central 

17 51.6 

18 19.8 10 In front of Bldg. 444 guard house going west 

19 22.2 22.2 North side of Bldg. 444 on west side of guard shack going 
south 

20 81.5 81.5 East side of Bldg. 460 retape of #6 

60 Southeast of Bldg. 444 dock going east 

Ave . 
Roof drain west of #16 on north side of Bldg. 444 going south 

~~ ~ 

35 

TABLE 6-1 
Summary of VSR Corporation Information 

Storm Sewers Cleaning and Inspection 1987 

Notes or Comments from VSR 
Reports 

Page 1 of 10 
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TABLE B-1 
Summary of VSR Corporation Information 

Storm Sewers Cleaning and Inspection 1987 

- 

Storm Drain Location from VSR Notes and Reports 

South side of Bldgs. 444 to 447 running south 

Notes or Comments from VSR 
Reports 

Estimated No. Ft 
of SD with 

Flaws 

VSR 
Rpt No. 

21 

22 

68.9 

No. Ft of 
SD Insp'd 

68.9 

78 78 

23 

' 24 

204.9 204.9 

56 56 
~ 

25 109 20 
I I 

31 

32 

15 

86.7 30 West of Bldg. 125 going southwest 

37.3 Southwest of Bldg. 125 going northwest 

245 

34 

35 

349.3 

160.8 160.8 

260 20 West of Bldg. 125 going north 

223.8 12 West of Bldg. 125 

30 
30 I 237.4 I 

36 

37 

63 15 Between Bldgs. 127 and 128 

253.3 127 Start 3rd St. to Cen'tral 

South of Bldg. 460 running east-west 

South of Bldg. 460 running south 

Possibly under Bldg. 461; unable to identify exact location I 
Continuation of storm drain from #23 

Runs north-south in parking lot just west of south entrance to 
Bldg. 400 area 

' Parking lot west of south entrance Bldg. 400 area 

Parking lot 3rd St. southwest of Bldg. 406 

Parking lot southwest of Bldg. 460 west of 3rd 

I 
~~ - 

Runs north.from parking lot southwest of Bldg. 460 west of 
3rd to west side of 124 

~ 

I - I- I I 

33 27 Northeast of Bldg. 124 across entrance road 
I I I 

38 27.7 North side of Bldg. 444 pushing north under Cottonwood Ave. 

39 I I North of Cottonwood Ave., southeast of Bldg. 444, west of 1 6th 

iwo . wo\flatm\ou8\techmsrn.no~tabbb-J 



No. Ft of 
SD Insp'd 

60.3 

24.8 

15 

17.2 

104 

25 

39.4 

180.5 

106.1 

95.2 

268.0 

123.8 

45.4 

48.5 

72.3 

39 

552.6 

~ 

Estimated No. Ft 
of SD with 

Flaws 

Storm Drain Location from VSR Notes and Reports 

20 Northeast acid tanks west of railroad tracks on Cottonwood 
Ave. 

Northeast acid tanks east of railroad tracks on Cottonwood 
Ave. 

T452G driveway going east on Central, west of 6th 

South side Bldg. 442 at door 2 

South side Bldg. 442 - line east to west 

East Bldg. 443 going under 5th St. to door 2 

Foot of gate at Portal 1 near guard shack 

10th St. (Portal 1) south of Spruce on 10th (or 9th) 

24.8 

25 

10th St. to north 

50 

40 

20 

45.5 

19 

200 

West side Bldg. 750, door 3 north-south 

West side Bldg. 750, door 3 north-south 

11 2 feet north from gate at Portal 1 west 

To east on south side of 8707 

Going west on southwest side of Bldg. 707 

Front of Portal 1 going southeast 

To southeast into MH located a t  Portal 1 west of 764 

South side Bldg. 764 to west 

306.7 

249.0 

116.7 

200 

70 

30  

South side Bldg. 778 going east 

South of locker room 78, south side Bldg. 778 going south 

10th St. north of Sage to open place to the northeast-east 

Summary of VSR Corporation Information 
Storm Sewers Cleaning and Inspection 1987 

VSR 
Rpt No. 

Notes or Comments from VSR 
Reports 

~ 

12" line steel at 3:OO f 45 feet 40 

41 

42 

43 Blk tar or grease in line 

44 

45O bend going down f 25 feet 45 

46 

47 

48 Lines look good 

Rust spots 

Rust spots 

Rust spots 

Looks cracked on top 

49 

50 

51 

52 

53 

54 Loaded with tar 

55 

56 

57 

Rust at taps, holes near MH3 58 

59 



Pj 
00 

I 
I 

77 15.7 South Bldg. 707 in front of door 7 going north I II' 

No. Ft of Estimated No. Ft 

Flaws 

Storm Drain Location from VSR Notes and Reports Notes or Comments from VSR VSR 
Rpt No. SD Insp'd of SD with Reports 

60 25.8 10 North side Bldg. 727 to northeast 

61 93.6 North side Bldg. 727 going north past ponds 

62 289.4 30 West of 773 door 1 going northeast 

63 21 9.9 Northwest corner Bldg. 559 going southeast 

64 66.3 Northwest corner Bldg. 559 going south 

65 51.5 Southwest side of Bldg. 559 going south 

66 14.4 South Bldg. 559 going west 

67 30.9 North side of Bldg. 773 inside fence past guard shack going 

68 79 Northwest guard shack Bldg. 773 outside of fence going 

69 31.6 South side Bldg. 559 to north 

70 21.5 21.5 South side Bldg. 778 going north 

71 20 * South side Bldg. 778 going west 

72 21.5 South side Bldg. 778 going west 

southwest 

southeast 

73 7 West of guard post Bldg. 750 going west 

74 30.1 West of guard post Bldg. 750 going east to line going south 

75 30.7 West of Bldg. 750 going east 

76 West of Bldg. 750 going east Line smashed in 
i 

79 47 Southwest corner Bldg. 564 by Patrol Rd. Pipe should be replaced soon H 
U 80 5 Southwest side Bldg. 559 outside fence by Patrol Rd. 1 

IWD~ 1) h:\w~\fl.te\ou8\techmm.no~t~bteb-3 



Summary of VSR Corporation Information 
Storm Sewers Cleaning and Inspection 1987 

No. Ft of Estimated No. Ft 
Rpt No. SD Insp'd of SD with 

VSR I Flaws 

81 50 20 

82 

83 24 

84 30 30 

85 55 

86 20 20 

87 11.6 

88 71 30 

89 11 11 

90 2 2 

91 232.6 20 

92 56 20 

93 103 30 

94 181 10 

0 

0 

0 

95 28.8 

96 27 20 

0 

97 69 

98 25 

99 120 0 

1 00 95 30 

101 177 177 

0 

0 

Storm Drain Location from VSR Notes and Reports Notes or Comments from VSR 
Reports 

I 
I 

Road 71 running west 

Dirt road south of guard post 773 running north-south 

Southwest of guard post 773 under Rd 71 east Coated with tar 

Southeast corner of Bldg. 774 going northeast 

South side Bldg. 774 going northeast just east of chimney 
tower 

West side Bldg. 776 going southeast 

North Portal 1 going north 

North of Portal 1 going east 

North Portal 1 just past guard post going north 

South side Bldg. 778 at dock door 5-D going southeast 

East side of 10th St. north of PSZ fenced area going northeast 

East side Bldg. 750 east of cafeteria 

North end 10th St. west side of RD going south 

North side of Bldg. 371 north of Bldg. 381 door 2 going east 

North side Bldg. 374 going south 

North side of Bldg. 374 going east to holding pond 

West side of Bldg. 317 going south 

West side Bldg. 371 going north - same line as 97 

Northeast corner holding pond going northeast 

West side of Portal 2 going east 

North of Portal 2 going east under asphalt 

Big rock at  11:OO 

Weeds and rocks plugging 

Rocks and gaps between joints 

Cracked with dirt seeping in 

Cracked at 20 feet 

Full of sand 

Dented qnd holes 

Pa00 6 of 10 
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I I I 

91 1 

PL 1 

ELL 

01 1 

60 1 

80 1 

LO 1 

90 1 

90 1 

PO 1 

EO 1 



TAB CIB -1 

Storm Drain Location from VSR Notes and Reports 

Summary of VSR Corporation Information 
Storm Sewers Cleaning and Inspection 1987 

Notes or Comments from VSR 
Reports of SD with 

122 

123 

124 

125 

101 

40 

35 Bldg. 750 to south side of Central east side of parking lot 

Bldg. 750 south of PSZ north of Central east side of parking 
lot 

208.5 164 South side of guard tower 901 going northeast 

56 56 North of gate 9 going across Perim. Rd. 

South side Bldg. 761 next to road going west 

4 6 .  
c 

127 75 35 North of gate 9 going east Bent 

128 68 20 South side of Bldg. 334 going east Full of sand 

129 33 7th Ave. east of Bldg. 556 

II 126 42 North of gate 9 going north I Jointed 

132 200 40 I 133 

130 I I 7th going north under driveway to parking lot on east side 7th I II 

139.7 40 

131 43 11 I I 

I 135 

West side 7th east of Bldg. 559 going northeast 

South side Bldn. 334 going east 

137 

138 

139 

139A 

1398 

South side Bldg. 551 going east I 

139.6 50 

115.4 20 

823 50 

296 

64 1 60 

e 

134 I 203.1 1 10 I Southeast side Bldg. 551 going east I1 I 

II 136 I 153.5 I .  10 

Southeast side of Bldg. 551 going east then turning northeast 

Going west under parking lot west end of Bldg. 750 

West side Bldg. 750 parking lot going west 

Northwest side Bldg. 334 going nonheast 

70" CMP running east southeast side of PSZ 

Southeast side of PSZ 

Southeast side of PSZ 



TABLE B-1 
Summary of VSR Corporation Information 

Storm Sewers Cleaning and Inspection 1987 

No. Ft of 
SD Insp'd of SD with 

Estimated No. Ft 

Flaws 

Storm Drain Location from VSR Notes and Reports 

49 West of 11 1 ditch going east 

115 20 620 feet north of Bldg. 130 going northwest 

33 

95 North of Bldg. 130 in Buffer Zone 

1/2 mile north Bldg. 130, in Buffer Zone going north 

305 No location given 

100 20 No location given 

61 

102 102 

Two lines running east fron of Portal 1 south side 

South side Central Ave. northeast corner parking lot 86 going 
east 

North side parking lot 86 south side Central Ave. going east 41.6 20 

44 30 North side Bldg. 888 parking lot going east 

84 North of 690 going east 

41 

45 7th and Central Awe. going east under 7th 

70 

South side Central Ave. east of 7th going east 

North side Bldg. 334 in rock bed area going south 

89.6 North of door 3 Bldg. 334 going northeast 

76 North side 334 going east to 6th 

51 South of Portal 2 going east 

, Northwest corner parking lot Portal 3 going east 

South of Portal 2 on Sage going east 

1500 . 

VSR 
Rpt No. 

Notes or Comments from VSR 
Reports 

Line is crushed 

No bad spills in line 

. 72' pipe 

140 

141 

142 

143 

144 

145 

146 

147 

148 

149 

150 

151 

152 

153 

154 

155 

156 
~ 

157 

158 

158A 

159 

322 30 I Northwest corner parking lot Portal 3 going east 72" pipe 
I I I 

39.6 I 39.6 I East side Bldg. 881 running east to open area. I 



TAB a -1 

Storm Drain Location from VSR Notes and Reports 

West of 991 going east 

West of 991 

West of 991 

West of 991 

South side Bldg. 888 going north to open pit 

North Bldg. 991 going northeast 

North side Bldg. 888 going south 

Northeast side 900 Area going northeast 

Northwest of Bldg. 778 running northeast under PSZ 

North PSZ going northeast 

By Bldg. 888 running north inside swinging gate 

Summary of VSR Corporation Information 
Storm Sewers Cleaning and Inspection 1987 

Notes or Comments from VSR 
Reports 

White solidified substance 1 /2 
deep 

Tap - 16" pipe 

Section of pipe missing 

Full of rocks F1 
L 

w 

~~ 

162 

163 

164 

165 

166 

167 

168 

169 

170 

171 

172 

173 

174 

. VSR 
Rpt No. 

1098 350 

116 116 

41 20 

302 20 

57 57 

226 20 

250 50 

132 20 

51.4 20 

64.2 20 

36.3 

40 

160 

~ 

176 

179 

180 

181 

161 

31 31 

143.8 30 

56.9 40 

91.1 

No. Ft  of 
SD Insp'd 

223 

51 8 

~~~ ~~ 

Estimated No. Ft 

Flaws 
. of SD with 

30 

30 

175 I 25 

Corner 7th and Cactus Ave. east of 7th going south I 
North side Cactus Ave. west side 7th 

Southwest corner Bldo. 850 going south under Cactus Ave. 

Southeast parking lot 86 going northeast to open area 

Southeast corner Bldg. 440 running south then west under 
Cactus Ave. 

Cactus Ave. north to Bldg. 850 

North side Bldg. 883 going east I 
Northwest corner Bldo. 11 1 outside fence going southeast 

Northwest corner Bldg. 11 1 running northeast 

Page 9 of 10 
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TABLE 6-1 
Summary of VSR Corporation Information 

Storm Sewers Cleaning and Inspection 1987 

VSR -. No. f t  of Estimated No. Ft Storm Drain Location from VSR Notes and Reports 
RDt No. SD Insp'd of SD with 

1 
Notes or Comments from VSR 

Reports 

183 

184 

185 

182 I 40.2 I I North side Bldg. 334 running west under walkway I 
I I I 

37.8 

68.3 

59 

37.8 

20 

30 

North side Bldg. 334 along 6th under road going south 

East of 6th and Sage going north under Sage 

West of 6th and Sage running north under Sage 

186 

187 

188 

189 

Rust all over 

Wide joints, smashed 

50 20 Southeast corner Bldg. 881 to northwest 

80 20 Southeast side Bldg. 881 running west 

151 30 Southeast corner Bldg. 881 going south 

58 10 South side Bldg. 865 going east under asphalt 

94 

60 

33.6 

93 193 

194 

30 South side of Bldg. 883 going east 

Southeast side Bldg. 664 outside fence under Cactus Ave. 
going southeast 

Southwest corner Bldg. 850 southeast corner of parking lot 
going east 

Northeast corner T886A to northeast toward Central Ave. 93 

195 

196 

23 I 20 I Northeast corner Bldg. 112 on 4th going south 

445 100 South side Bldg. 440 outside fenced area going north 

66 50 North side Bldg. 448 going south 

No longer exists 

Cracks all around pipe, wide 
joints 

Cracks all around pipe 

Wide joints, lots of low areas 



TABLE B-2 

Summary of VSR Corporation "Inspection and Work Reports" 
Storm Sewer Cleaning and Inspection 1987 
Rocky Flats Environmental Technology Site 

Table B-1 contains Jacobs' review of the VSR field notes and Sewer inspection Report and work forms 
(Attachments 1 and 2 of this appendix). Table E 2  is the information from Attachment 1 applied to other 
available storm-sewer information. The storm drain locations were field verified by Wright Water Engineers 
in the spring of 1993. The VSR information was unavailable when Wright Water Engineers conducted their 
field inspection. Plate E1 is the result of  the Wright Water Engineers field verification of the storm drains. 

It is important t o  note that the VSR information was generated in 1987. The recommendations presented in 
Table 8-2 must be compared t o  more recent documentation before implementing or finalizing these 
recommendations because storm-sewer lines may have been replaced, repaired, or rerouted since 1987. The 
following table explains the criteria used to  evaluate VSR's information. 

Exdanation of  Table 8-2 Information 

1. LOCATION OF SD IN OU8 

2. CONFIDENCE OF VSR 
DATA COMPARED TO 

OTHER EXISTING 
- INFORMATION 

3. RECOM- 
MENDATIONS FOR 
ADDITIONAL DATA 

COLLECTION AND/OR 
SAMPLING 

able 8-2 contains VSR repoi 

A 

A. Entire length of the 
SD line is not located in, 
adjacent to., or. 
downgradient from** an 
IHSS or building with a 
foundation drain. 

A. No confidence. .The 
SD line was not video 
surveyed, and notes or 
reports do not clearly 
reveal the condition or 
structural integrity of the 
SD line. 

A. None. 

numbers, a map with tf 

B 

B. A portion of the SD line 
is adjacent to or 
downgradient from an OU8 
IHSS or building with a 
foundation drain, or the SD 
line is a suspected-outfall 
of a building with a 
foundation drain. 

B. Limited confidence. 
The line was video 
surveyed, and notes 
provide limited insight to 
the structural condition of 
the SD line. 

8. Conduct a video survey 
of the SD line to determine 
the structural integrity and 
identify potential 
foundation drain outfalls. 

approximate location of t l  

c 
~ ~ 

C. A portion of the SD 
line is located in an 
OU8 IHSS, andlor 
located adjacent to or 
downgradient from a 
building with a 
foundation drain 
andlor it is suspected 
that a. foundation 
drain attaches to  an 
SD line. 

C. Confident. The SD 
h e  was video 
surveyed, and the 
notes and reports 
provide clear and 
valued information 
about the structural 
integrity of the SD 
line. - 

C. Include data in the 
OU8 Technical 
Memorandum No. 2 
to adjust the intrusive 
Stage 3 sampling plan 
to include SD line as a 
potential pathway for 
contaminant 
migration. 

1 storm sewer identifi; 
the potentially affected OU8 IHSS, an evaluation of the VSR information, and the nearest building number. 

adjacent to = within 100 feet in any direction 
downgradient = within 100 feet in the generalized direction of suspected groundwater flow based on 

spring 1992 data 

B- 15 
wp\flstrbu8\techmem.m~~bb-2 Novsmkr 8,1994 

p.O.lofl1 
Drrtt F k d  



a 

15 

16 

17 

18 

19 

20 

21 

22 

23 

TABLE 8-2 

W E - 6  C A B 

FFF-1 Area C B C 

FFF-1 Area C B C 

HHH2-HHH1 C B C 

HHH2-HHH3 C B C 

Retape of Sheet 6 - - - 
C143; Exact storm-drain location C A 6 
unknown 

W5-YG1 None C C A 

W5-YY3 None C C A 

I 

Summery of VSR Corporation "Inspection and Work Reports" 
Storm Sewer Cleaning end Inspection 1987 
Rocky Flats Environmental Technology Site 

P . g e 2 o t l l  
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TABLE 8-2 

Summary of VSR Corporation "Inspection and Work Reports" 
Storm Sewer Cleaning and Inspection 1987 
Rocky Flats Environmental Technology Site 

rm Drain Map on 

B-18 
Pege 301 11 

Draft Fnd 



a TABLE B-2 

Summary of VSR Corporation "Inspection and Work Reports" 
Storm Sewer Cleaning and Inspection 1987 
Rocky Flats Environmental Technology Site 

a 

0 

Evaluation 

Number 

VSR 

Number 

Locations from Storm Drain Map on 
Report Plate B1 

B-19 

I 

Storm Drain 
General Location 

Portal 1) 

See 50 

Bldg. 750 

Portal 1 

Bldg. 707 

Bldg. 707 

Portal 1 

Bldg. 764 

Bldg. 764 
~~ 

Bldg. 778/707 

Bide. 778/707 

Blda; 750 culvert? 

Bldg. 727/779 

Bldg. 727/779 

Bldg. 773/771 

Bldg. 559 

Bldg. 559 

Bldg. 559 

Bldg. 559 

Bldg. 773/771 

P . g . 4 0 f l l  
0r.n F h d  



VSR 
Report 

Number 

68 

69 

Locations from Storm Drain Map on 
Plate B1 

JE1-JE2 

GG5-GBl . .  

B 

B 

A 

A 

77 

78 

79 

80 

~~ 

ELI-EH1 

Missing 

S-2030 

C-80 

81 

82 

83 

~ 

C-132; Exact storm drain location 
unknown 

Exact storm drain location unknown 

Exact storm drain location unknown 

TABLE B-2 

Summary of VSR Corporation "Inspection and Work Reports" 
Storm Sewer Cleaning and Inspection 1987 
Rocky Flats Environmental Technology Site 

OU8 
IHSS 

Number 

Evaluation 

#1 #2 Storm Drain 

Bldg. 773/771 T 1721 
150.11 
150.2 

C 

-70 I EO1-EEJ2 - . .... B I  A 150.7 
_ _ _ _ ~  

EE12-EE13 - - . 

€El  3-€E1 4 

Bldg. 778 

81dg.778 ~ 1 
Bldg. 750. 

72 

73 None EN 1 ; Exactstorm drain location 
unknown 

EMI; Exact storm drain location 
unknown .... 

-7 4 None 

None Bldg. 750 

Bldg. 750 

Bldg. 707 

Patrol Rd. 

Patrol Rd. 

Rd 71 

unknown 

unknown 
None 

None -+- 
Bldg. 773/771 150.21 

172 

172 

163.1 

~ 

Bldg. 773/771 

Bldg. 774 

Bldg. 774 
~- 

163.1 

150.2 

p . o . 6 o f  1 1  
m R U l  E20 

1 
1 



TABLE B-2 

Summary of VSR Corporation "Inspection and Work Reports" 
Storm Sewer Cleaning and Inspection 1987 
Rocky Flats Environmental Technology Site 

~~ 

Evaluation VSR 
Report 

Number 

Locations from Storm Drain Map on OU8 
Plate B1 IHSS 

Number 

Storm Drain 
General Location 

Portal 1 87 EB1 -EB2 I 123.1 A A 

88 Portal 1 EFl -EE3 

Exact storm drain location unknown 

Exact storm drain location unknown 150.2 

J E l  -JE2 None 

#+- Portal 1 

Bldg.-778 - 

Bldg. 750 Culvert 

Bldg. 750 

10th St 

89 

. 90 

91 
. . ... . 

92 s-2012 I None 

93 Exact storm drain location unknown' 7 
I 

'-94 Bldg. 
381 I371 I374 I 151 

KK6-KK4 

C I  C I A  Bldg. 371 I374 

Bldg. 371 1374 

95 

. 96 

I I 
. . . . . . . . . 

C C A KK2-KK1 

c-39 97 Bldg. 371 FD 

Blda. 371 FD -. 98 I -  C-39 I -  
Blda. 374 C A I B/C C-128 

S-2029 

None 

Bldg. 3741 
Portal 2 

100 

101 Portal 2 

102 500 Area PZ C B A 

C A 

B C C 

B A B 

C-8 1 

C-128 - other end of #99 

JU5-JC2 - #62 walked thru 

Exact storm drain location unknown 

C527 - 

135 

150.21 
172 

S-2026 - 

103 Bldg. 51 7/51 8 

104 Bldg. 771 

Bldg. 371 

Bidg. 374t 
550 Tower 

106 

Bldg. 371 /Patrol 
Rd 

107 
I 

P.g. e of 11 
h f t  RnJ E21 



VSR 
Report 

Number 

108 

109 

110 

111 

112 

113 

114 

115 

116 

117 

118 

119 

120 

121 

122 

123 

124 

125 

126 

127 

128 
I 

A 

A 

B 

B 

B A 

A A 

A A 

C C 

- 
172 

C A A 

C A A 

172 

- 

None 

172 

C A B 

B B A 

A 

A B A 

B A A 

None 

- 

- 

A A A 

C B A 

B A A 

TABLE 8-2 

Summary of VSR Corporation "Inspection and Work Reports" 
Storm Sewer Cleaning and Inspection 1987 
Rocky Flats Environmental Technology Site 

Locations from Storm Drain Map on 
Plate B1 

Evaluation 

Number 

Storm Drain 
General Location 

Bldg. 375 Tower 

Bldg. 371 

Bldg. 3741 
550 Tower 

None S-2035 

None C-130; Exact storm drain location 
unknown 

C52 - continued from #lo6 

To JC2 - walked other end of #62 150.21 
172 

None 

Bldg. 771 

Bldg. 111 AAA-4 to AAA-3 

t- A Bldg. 112 1 None AAA3-AAA2 

S-1026 A 

A 4th & Sage Exact storm drain location unknown 

Exact storm drain location unknown 

C57 or C58 

i 
6th & Sage i 
4th & Sage 

Bldg. 334 I 
901 Tower I 

ccc5-ccc3 

c-1 00 

901 Tower 

761 Tower 

Exact storm drain location unknown 

S-2049 

Portal 1 Parking 

Portal 1 Parking 

C-76 

Top CCC-1; Exact storm drain 
location unknown 

~~ ~ ~ ~ 

C-136; Exact storm drain location 
unknown 

C105 or C104; Exact storm drain 
location unknown 

Exact storm drain location unknown 

901 Tower 

Gate 9 

+-pj-q+ 
C A A 

Gate 9 

Exact storm drain location unknown 

ccc5-ccc4 



TABLE B-2 

Summary of VSR Corporation "Inspection and Work Reports" 
Storm Sewer Cleaning and Inspection 1987 
Rocky Flats Environmental Technology Site 

OU8 
IHSS 

Number 

Evaluation VSR 

Number 

Locations from Storm Drain Map on 
Report Plate B1 

Storm Drain 
General Location 

#1 #2 #3 

A 

A A A 

A 

C B A 

C B C 

? Bldg. 556 

7th Ave. 

129 

130 

Exact storm drain location unknown 

Exact storm drain location unknown None 

? Bldg. 559 

Bldg. 334 

Bldg. 3341551 

131 Exact storm drain location unknown 

132 CCC5-CCC4 

133 ccc4-ccc3 

134 ccc3-ccc2 

135 CCCZ-CCCl 

. _  - .. 

Bldg. 334t551 

Bldg. 551 

150.4 Bldg. 750 

750 P-lot 

136 Exact storm drain location unknown 

137 C-75 

None Bldg. 334 

7 

? 

? 

138 BBB4-BBB3 

139 No location given 

139A No location given 

1398 No location given 

140 C-29 and C-28 

141 C-30 

Bldg. 111 

Blda. 130 

None 

None A - A  

None BZ N. of 130 

BZ N. of 130 

142 Noton map 

143 

144 No location given 

145 No location given 

Exact storm drain location unknown None 

None Portal 1 

P-lot 86 

P-lot 86 

146 C-82 

147 Exact storm drain location unknown 

148 C-85 

149 C-86 

A A A 

BIC A 

C C A 

C B A 

B A A 

172 

P-lot 86 

150 I Bldg. 690 

P.o.8of  11 
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VSR 
Report 

Number - .  

151 

152 

153 

154 

155 

156 

157 

158 

. 158A 

159 

160 

161 

162 

163 

164 

165 

165 

166 

167 

168 

169 

170 

171 

172 
b 

TABLE B-2 

Summary of VSR Corporation 'Inspection and Work Reports" 
StormSewer Cleaning and Inspection 1987 
Rocky Flats Environmental Technology Site 

Locations from Storm Drain Map on 0u8 Evaluation 
Plate B1 IHSS 

Number 

#1 #2 #3 Storm Drain 
General Location I 

i - 
C-70 172 :C A A 7th & Central 

S-1036 172 C A A 7th & Central 

8884-8885 None A B A Bldg. 334 

8883-8882 None A B A Bldg. 334 

8882-8881 None A B A Bldg. 334 

, 

Exact storm drain location unknown None A A B Bldg. 991 

- 
S-1062 None A A A Bldg. 888 

C-1137 - 6 A B 900 Area 

- Eldg. 7787 Exact storm drain location unknown 

C-115 - C B A 207 Ponds 

Exact storm drain location unknown None A A A Bldg. 888 

- - - 

c-12 None A 6 A Bldg. 850 

PP2-PP1 None A B A Bldg. 850 

E24 
R g . O O f 1 1  

Dmh R.l 



TABLE B-2 

Summery of VSR Corporation "Inspection and Work Reports" 
Storm Sewer Cleaning and Inspection 1987 
Rocky Flats Environmental Technology Site 

Locations from. Storm Drain Map on 
Plate B1 

OU8 Evaluation 
IHSS 

Number 

#1 #2 #3 Storm Drain 
General Location 

None A B A Bldg. 850 

None A A A Plot 86 

None A A .  A Bldg. 440 

None B ' A  B Bldg. 850 

C-88 

VV3-VV2-VV 1 

NN 1 -NN2 

C-147 or C-1467 None A A 

c-33 None I A I A . I A I Bldg. 111 
~ 

181 None A A A Bldg. 111 

B C A Bldg. 334 

B/C C A Bldg. 334 

172 C C A 6th &Sage 

C-34; Exact storm drain location 
unknown 

'I. 

8882-8881 

c-59 

C-58 
___~___  _ _ _ ~ ~  __ 

C-57; Exact storm drain location 
unknown 

6th & Sage 

lk MM-2 to NW Bldg. 881 FD Line 

Bldo. 881 MM-2 to W 

188 MM2-MMl Bldg. 881 FD 
outfall 

Ndg. 865 189 C-92 

190 No longer exists 

191 c-7 

192 003-002 

193 C-142 

1 94 AAAl -AAA2 

195 WWl-WWE4 

~ ~~ 

A --- - 
None a A A 

None A B A 

C C C 

Bldg. 883 

Ndg. 664 

Bldg. 850 

Bldo. 886 

Bldg. 11 2 

Wdg. 440 

None A A A 
I I I - I C I C I B / C  

- I C I B I B/C I Bldo. 448 195 I WA1-WW2 m !  
Pago 10 of 11 
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TABLE 8-2 

Summary of VSR Corporation "Inspection and Work Reports" 
Storm Sewer Cleaning and Inspection 1987 
Rocky Flats Environmental Technology Site 

- = not an OU8 IHSS 
Bldg. = building 
BZ = Buffer Zone 
FD = foundation drain 
IHSS = Individual Hazardous Substance Site 
OU = operable unit 
P-lot = parking lot 
SD = storm drain 
7 = VSR information unclear 
None = no Operable Unit IHSS adjacent to or downgradient 

adjacent t o  = within 100 feet in any direction 
* *  downgradient = within 100 feet in the generalized direction of suspected groundwater flow based on 

spring 1992 data. . 

. . . . . .. - . 

E26 w p \ t l . t r b u 8 \ ~ . r n Z  NoMmkr e, 1894 
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ATTACHMENT 1 

Transcribed VSR Field Notes of 
Storm Sewer Cleaning and Video Survey 

Rocky Flats Environmental Technology Site Industrial Area 



ATTACHMENT 1 
Transcribed from VSR Field Notes of 

Storm Sewer Cleaning. and Video Survey 
Rocky Flats Environmental Technology Site Industrial Area 

Tommv-Todd-Pat-Jim 7-20-87 

0 Got here at 8:OO AM - got clearance & signed in 

0 Start 10:15 AM cleaning bottom of invert - Rocks & gravel 6 buckets full. 
(Drawing in margin) 

0 Started cleaning line 11:OO AM till 11:30. Rocks & sand in invert 8 1/2 buckets full. 

0 Start TV (video screening) at 11:45 - run TV in 56'. Stopped at top, couldn't make it 
through. We will change direction and try going from storm drain 2 to 1 going south 
to north. 

0 We tried to TV from storm drain #2; went 9'8" and stopped. 

0 #2 - tried to push to storm drain #3. Couldn't get past 39' 9" we will jet up and pull 
with jet truck. 

0 From 12:30 pm to 1:30 pm tried to push camera up line #2 to 3. 

0 From 1:30 pm cleaned invert in storm drain #3 rock & sand & gravel - till 2:lO pm, 13 
buckets of rocks & grit. 

Start TV at #2 to #3 tape at 0504 - 0808 cracked on top. Time 2:15 pm finished at 2:45 
pm. (Drawing in margin) 

I 
0 

Storm drain #3 to #4 18" pipe - cracked on top all the way down pipe. 

0 Storm drain #4 to #5 18" pipe going east to west. Cracks up pipe. Bad crack at 116 ft. 
I Chunk of concrete is missing from top of joint. Tape 1147 - 1396 time 4:OO pm. 
I (Drawing in margin) 

I 
(wpf) flats\ou8\techmem.nov\tableb-l November 8, 1994 
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ATTACHMENT 1 
Transcribed from VSR Field Notes of 

Storm Sewer Cleaning.and Video Survey 
Rocky Flats Environmental Technology Site Industrial Area 

Tommv-Todd-Pat-Jim 7-2 1-87 

0 Started at east side of Building 460 going south. 

0 Cleaned line from 8:20 to 9:45 am. 

0 Started P i n g  9:20 am 231' 9" Tape 1397 - 1686 Time 9:20 am storm drain 1 - storm 
drain 2 east Side of 460. East side of Building 460 going south. 

0 Cleaned out #2 storm drain. Got 8 buckets of sarid and rock. 

0 TV #2 to #3 storm drain start at 1O:oO am tape 1686 storm drain #2 northwest of S.D. 
#3 we will be Wing south east from #2 to #3 - we-will be pushing TV up as far as we 
can by hand. Size of line 21". 

0 Unable to push TV up storm drain 2 because of sand and rock. Got up to 21' 9". We 
will try to push up from S.D. #3 to S.D. 2 as far as we can. We can see 8" lines going 
through 21," will record it on camera video - Time 10:15 - Tape 1194. 

0 Tape 1958 could not push past 10' from S.D. #3 8" pipe going through 21" pipe 2' & 
10' in with maybe an old storm drain in about 10' to 12' in Time 11:OO AM. Tape 1958 
cleaning till 12:30 to 2:OO pm. (Drawing in margin) 

0 S.D. #3 to #4 cracks all along top of pipe 2 'in' broken pipe on to doesn't look good - 
155'. 21" tape 2218 end #5 12 buckets. S.D. #4 to #S-Time 3:OO pm - 30 ' 21" cracks 
on top of pipe all the way to the end of pipe. Tape 2299 end - Time 4:OO prn. Stopped 
TVing. (Drawings in margin.) 

. 

(wpf) flats\ou8\techmem.nov\tableb-l Attach 1-2 November 3, 1994 



ATTACHMENT 1 
Zkanscribed from VSR Field Notes of 

Storm Sewer Cleaning.and Video Survey 
Rocky Flats Environmental Technology Site Industrial Area 

7-22-87 

Got here at 8:OO filled up with water went to Bldg. 460 had to wait for monitoring storm 
drain. We checked in at Guard gate at 8:15 waited for monitor, monitor said that we 
had to wait for Fire Department before entering #S.D. 6 & S.D. &# - must move to 
different location for Wing. Time 8:45 AM. (Drawings in margin.) 

S.D. #5 to S.D. #6 time - Starting on south east corner of Bldg. 460 S.D. #5 going east 
to west to S.D. #6 pulling with jet truck 21" line. 

At 9:OO Am start Wing in from of Bldg. 440 going west in 18" c.m.p. wi l l  be pushing 
by hand up pipe - was unable to push up past 22' going to change to 12" skids and try 
to push up line. Time is 9:20 will attempt to push up line with 12" skids up 18" line. 

Pushed up 18" with 12" skids unable to push past 52'' camera was going off during push 
- pulling back seam cracked or bent pipe at 36' pipe was clean. Time 9:30 AM. Tape 
end 265 could not go past 41'S going east in 18" line to #3 will get access to #3 
sometime. Time 10:15 tape end. 

Next will be in southwest comer of Bldg 477 going west to east going through S.D. #2 
be pulling with jet truck. 18" c.m.p. started at 10:45 am. Tape start 2801 to 3008 time 
end 10:45 AM. 

Moving to different location (time 11:OO tape start 3008 - 3272 time end 12:OO) going 
from S.D. #3 through S.D. #4 to S.D. #5 18" c.m.p. will be pulling with wash truck. 
Had little trouble with camera - pipe looked good there was a S.D. pipe 53' in from S.D. 
#3 going north 12". (Drawing in margin) 

Go north to south to intersecting line between S.D. #3 & 4 going south 12". southeast 
of Bldg. 477 Door 14 Time 12:40 Tape 3269. Wed 10' stretch between S.D. #3 & 4 
12" storm drain catch basin. 

30" line was jet cleaned one time before Wing. This is a continuing line from S.D. #5. 
There is a ditch between #5 & 6 which should be trenched out at sometime. We will be 
going from the end of #5 and starting in at the beginning of #6. Tape start at 3310. 
Time 1:OO pm. Line is going east with the flow S.E. Dock of 444 Bld. Spider web 
cracks on top of pipe up undernaththe paved road. Footage is 9'8". Tape end at 3433. 
Skids were riding hinge in S.D. #6 & 7 when pipe got to smaller pipe. (Drawing in 
margin) Start time 1:45 pm end time 155  pm. 

(wpf) flats\ou8\techmem.nov\tableb-l Attach 1-3 ' November 8, 1994 



ATTACHMENT 1 
Transcribed from VSR Field Notes of 

Storm Sewer Cleaning and Video Survey 
Rocky Fiats Environmental Technology Site Industrial Area 

7-22-87 continued 

0 Be TVing on north side of Bldg. 444 on Central Ave. TVing roof drain is from Bldg. 
444 north side pushing by hand going south 8" line C.M.P. Tape start at 3434, end at 
3492. (Drawing in margin) 

0 Moving to other section of pipe will be a roof drain going south to Building 444. 8" 
C.M.P. Tape start 3493 to 3600 time 2:15 to 2:30. 

0 Time 2:30 Starting TVing 12" in from of Bld. 444 going east to west right in front of 
guard house. Tape 3600 to 3784 time 3: 10 in end - unable to, push past 19'8 camera 
keeps turning over on us and going under water - found roof drain at 18'.4 going south. 
Had bad time with camera was stuck in pipe. Time 3:30 T V  line on north side of Bldg. 
444 - Roof Drain 8" going south storm drain on west side of guard shack. Roof drain 
going south dents and wide joints in line 11' turns into PVC for eight ft. of PVC in 
corrugated pipe and then turns into CMP at 17' then more dents to 90 degree looks like 
it might turn to the west? Finished up at 4:OO pm. Tape stopped at 3942. 

(wpf) flats\ou8\techmem.nov\tableb- 1 Attach 1-4 November 2, 1994 

L 



ATTACHMENT 1 
Transcribed from VSR Field Notes of 

Storm Sewer Cleaning. and Video Survey 
Rocky Flats Environmental Technology Site Industrial Area 

7-23-87 

e Got at job site at 8:OO. Got TV van ready to TV Rocky Flats was not ready to monitor. 
(Down time 1 hour). T V  in front of Building 460 - south side. 

e Retape storm drain #2 to S.D. #3 going to manhole between #2- #3. Went 81' there was 
an 8" line going through manhole. Tape 4048-4135. Time 9:45 AM. 

e Inspecting storm drain #1 to #2 going south - are in front of 444 south side going south. 

Start at Bldg. 460 from S.D. 5 to S.D. 6 going east in 21" storm drain. Tape start 4135 

Tape 4243 - 4471 time 11:30. Going south from bldg. 460 in 30" sq. S.D. 1 to S.D. 

- 4243. Time 10:40 to 11:OO. (Drawing in margin) 

e 

2 will be going through each basin south of S.D. #1 - pulling with jet truck. (color TV) 
0 a lot of cracks in pipe at 35' where 18" line is taped in - and cracks all down pipe 170 
came up to a lot of rocks and sand sediment on bottom. (Drawing in margin) 

e Storm drain #1. to 2 going under guard shack going east to west drain concrete pipe. 
Time 12:40 to 1: 10 pm Tape 442 to 4543- could not push past 33' - camera keep going 
on and off. (Drawing in margin) 

e Time 1:15 pm will get jet truck and pull camera through S.D. 1 to 2 going west at 35' 
chunk of concrete was missing out top of pipe total footage was 56'- line was clean. 
(Drawing in margin) 

e Outside Red Area - south of Bldg. 460 outside of guard's gate. Tape 4614 time 1:40. 
this is a continuing run from the 30" line going south from Bldg. 460 outside going 
through parking lot. 21" C.C.P. will be going west to S.D. 4. Quit taping at 4:OO pm. 

(wp9 flats\ou8\techmem. nov\tableb- 1 Attach 1-5 November 2, 1994 
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ATTACHMENT 1 
Transcribed from VSR Field Notes of 

Storm Sewer Cleaning. and Video Survey 
Rocky Flats Environmental Technology Site Industrial Area 

Friday 7-24-87 
Rocky Flats 

Start from shop at 7:35 got to Rocky Flats at 8:OO. Filled up with water & got TV ready 
for inspecting lines. west side of 3rd Street started TVing on parking lot southwest of 
Bldg 460 outside of fence going from storm drain #6 to MH will be pulling west with 
jet truck. 

Time 8:45 to 9: 10 tape 4948 to 5070 18" CCP. Jim had bod count at 9:00 am had hard 
time getting up line with jet truck still going west pipe looked good no cracks or 
separations of joints. . .-  

Time 9:25 to 10:25 tape 5070 to 5170 18" CCP will be pulling from M.H. 7 to S.D. 8 
going west will be pulling with jet truck. Still in parking lot pipe looked good. Had a 
few hairline cracks but nothing major in line ft 160'.8 end of run. 

Going north from #7 time 9 5 5  to 10:25 am tape 5170 to 5284 18" CCP will be pulling 
TV going north to S.D. 9 from M.H. 7 pipe is running into 18" pipe going west into 
M.H. 7 pipe looked in good condition no major cracks. 

Time 10:50 to 12:lO. Tape 5284 to 5349. Start TVing going southwest to S.D. 2 to 1 
against flow S.D. 1 is in parking lot most of Bldg. 25 just behind the trailer on east side. 
In side fence area had to clean line before TVing it is a 151" C.M.P. going southwest - 
started cleaning at 11:OO to 11;50 jetted line - pipe was cracked at 12' & 61' possible 
wide joint or bad cracks in pipe. Cleaning time 12:30 to 1:30 on mas line running north 
is suppose to be 12" CMP but is only 8" CMP. 

Time 1:30 till 4:00, 8" CMP. Still cleaning lines 8" CMP going from S.D. 2 to 3 
washtruck is not running very good back engine needs tune-up or looked at. Buckets of 
sand and rock 35 buckets in S.D. 3 (three loads of water). 

Time 3:15 to 3:30. Tape 5341 to 5389. 15" S.D. going under small road Asphalt we 
will .be' using black and white T V  be on southwest side of Bldg. 125. Right in front of 
water treatment plant going south 12" CMP (looked good). Stopped at 4:OO going home. 
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ATTACHMENT 1 
Txanscribed from VSR Field Notes of 

Storm Sewer CIeaning.and Video Survey 
Rocky Flats Environmental Technology Site Industrial Area 

I 

Monday 7-27-87 

0 Got here at 8:OO filled up with water started cleaning 8" cm line going north - start 
cleaning at 8:30 till 11:15. Got 25 buckets of sand and rock out of storm drain 3 and 
4 we will be starting from S.D. 2 going through S.D. 3 to S.D. 4 to 5 - (clean can & 
get camera ready, started Wing at 11:20 will ll:55am - line looked good all the way 
from 2 to 5. Footage: S.D. 2 to 3 84'.7 - to 3 to 4 82'.8 - from 4 to 5 94'.0 - total 
footage is 260'. S.D. 5 to S.D. 6 will be going northwest in 12" CMP. Still west of 
Bldg. 125 - S.D. is inside fence area S.D. 6 is outside of fence area other side of parking 
lot. 

. 
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ATTACHMENT 1 
Transcribed from VSR Field Notes of 

Storm Sewer Cleaning. and Video Survey 
Rocky Flats Environmental Technology Site Industrial Area 

2-29-87 

0 Worksheet no 39. S.D. 1 to 2 is located north of Cottonwood Ave on the southeast 
Bldg. 444 just west of 6th Ave. 

0 Time 1:lO till 1:35. Went up line to 45'.7 and couldn't go any more. Total footage of 
line is 60'.3. S.D. 1 to 2 pulling with jet truck. 18" by 28" CMP located on 
Cottonwood Ave. just east of R.R. tracks. southeast of Bldg. 444 will be pushing 
northwest underneath Cottonwood Avejust past 6th St. northeast of acid tanks. Had a 
dent in pipe at 43' at top of pipe - at 47' was (a 12" steel pipe sticking in line at 3 on 
clock). 

e Time 1:40 to 2:00, tape 1353- 1581 S.D. 1 & 2 12" CMP will be just east of last line 
up -just northeast of acid tanks going underneath Cottonwood Ave going south pulling 
with jet truck - real bad holes in line at 20'' 22'' 24', 24'.8 - we were unable to go past 
24'8" a lot of sand and rock in pipe over half full (pipe should be cleaned). 

e Time 2:35 to 255 ,  tape 1581 to 171 1. S.D. 1 to 2 12" CMP. Will be on south side of 
Bldg. 442 in front of door 2 going north into invert with 18" line going east and west 
will be going from S.D. 2 to 1 will be going with flow will be pulling east to S.D.l. 
Pipe looked good all the way down from S.D. 2 to 1. Diagram of S.D. 1 and 2 going 
to the east from S.D. 2 to 1 it  shows you how S.D. 1 goes into invert 2. (Drawing in  
margin) - .. 

e Time 12:55 to 1:25, tape 5649 to 5749. S.D. 5 to 6 line was good till we got to 128' 
looks like they replaced section of pipe with another style of CMP pipe - line was clean 
end of line (tape end at 5795). 

e Tape 0-0269. S.D 1 to 2 between Bldg. 127 & 128 going north in 12" CMP line will 
be pulling with jet truck 15' pipe in pip (chanced to deferment style of pipe) rest of pipe 
looked good. 

e Tape 0269 - 0895 S.D. 1 to 2 on Central Ave. start at 3rd St going east down Central 
Ave - 14" line CMP pulling with jet truck with 12" skids. 
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ATTACHMENT 1 
Transcribed from VSR Field Notes of 

Storm Sewer Cleaning and Video Survey 
Rocky Flats Environmental Technology Site Industrial Area 

Wednesday 7-29-87 

e Time 8:30. Used loads of water. Got at job site at 8:30 am got water started cleaning 
at 850 am - finished at 12:OO. Will be going east on Central Ave from Fourth Street 
on the south side of street - will be pulling with jet truck with 12" skids. S.D. 3 to 4 
(could not do). Decided not to TV - could not get jet head to go through other side 
(keep getting stopped by object in pipe). Tape 0895. 

0 Time 11:35 till 12:OO tape 0895. S.D. 1 to 2 located on north side of Bldg. 444 will be 
pushing north under Cottonwood - Ave. pipe looked good (lots of rock and sand in pipe). 

Worksheet #39 time 12:30 looked up line from both ends with flashlights - pipe looked 
good about half full of dirt and sand. 

. _ _  _ _  

0 

e 

. . . . . .. 
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ATTACHMENT1 , 
Transcribed from VSR. Field Notes of 

Storm Sewer Cleaning and Video Survey 
Rocky Flats Environmental Technology Site hdustrial Area 

Thursday 7-30-87 

0 Going under 5th street - east. Got at job site at 8:00, got water - will be starting on the 
east side of Bldg. 443 at S.D. 3. Will be pulling with jet head to S.D. 2 in back of 
Bldg. 442 by door 2. Had to get key to get in gate at Bldg. 443 - had hard time going 
through pipe maybe caused by 45 degree bend in pipe. Almost got stuck look up line 
with flashlight - about 25 ft in we can see a 45 degree pipe which goes down and we 
have no idea where it is going. .Can be a problem in a bad rain if rock and sand can 
build up in this area. Camera is down have to go back and get another light head to 
continue TVing. Todd and Tommy will stay and clean in back of Bldg. 125 two lines 
cleaned at Bldg. 122 for one hour then tried to locate S.D. 2 - couldn’t locate it so we 
moved to Bldg. 461 south side looked up line saw that line was clean and made a 45 
degree angle going east stopped at 12:OO than took lunch till 12:30. (Drawing in margin) 

a Start 12:30 to 2:OO. Then went to S.D. in back of Bldg. 461 - south side of Cactus Ave. 
Could not clean with jet head, so we cleaned it out by hand just the invert #2 got about 
35 buckets full out of #2. Also, could not jet lines was full of sand and rock in S.D. 3. 
Water was unable to go down with flow. The bank was to 0 high going from #3. Quit 
work at 2:OO pm. - 
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ATTACHMENT 1 
Transcribed from VSR Field Notes of 

Storm Sewer Cleaning and Video Survey 
Rocky Flats Environmental Technology Site Industrial Area 

Friday 7-31-87 

Time started 9:OO, time arrived 8:OO. Had to sign in at Portal 1 it took about 20 mins. 
Started in Portal 1 in front of guard shack at front gate going northwest from S.D. 1 to 
2 we were unable to pull camera through S.D. 1 to 2 we will look up line from both . 
ends with flashlight and give report on visual look in line - give you condition of pipe. 
Condition of pipe - was good - there were no bad joints or dents in line - I had a good 
look at line with flashlight. Total footage was 39'.4 

Sheet #47. Time 10:20 till 11:30, tape 1956. Tried to locate manhole in street in front 
of Portal located on loth street in Portal 1 just south of Spruce Street. be a 15" C M P  
pipe going south on loth street will be pulling with 12" skid there wiU be two S.D. 
between us will not on tape. Second try will be pulling with 15" skids the 12" skids 
were to low it kept fogging up on the camera. Started at 1050 till 11:25 pipe was 
cleaned all the way from S.D. 2 to S.D. 4 - S.D. 1 to 2 was 114 full of rock and dirt the 
rest looked real good. (Drawing in margin) 

Sheet #48. Still on loth Street going north from S.D. 1 to 3 going through 2 manhole 
#3 is a catch basin which is going east out of area - 15" smp start at 6 feet in. 15" line 
looked real good shape from S.D. 1 to M.H. 3 went to lunch at 12:OO got back at 12:30. 
Time 11:30 am till 1150. Tape 2215- 2366. 

Time 1250 to 1:30 tape 2366 - 2896 (from man hole 1-3 and reverse pull). Start TVing 
at Bldg. 750 in front-of door 3 on the west-side just as you enter the gates. 24" smp be 
going south with camera with 24" skids pulling With jet truck will be going through 
M.H. 2 to 3 from M.H. 1 - going in hallway M.H. 2 will be inside hallway - we were 
only able to pull camera in 95.2' will pull TV cable all the way to M.H. e and Reverse 
will pull north pull #3 to M.H 1 going through M.H. 2 we will try to pull all the way 
to the copper tubing in line at 95'.2 away from M.H. 1. (on reverse pull from #3) 
Sheet #49 is first pull going north to south - pulling with TV can winch. Tape 2600 to 
2899. Line good from M-H 3 to M-H 2 from M-H 2 to M-H 1 there is a lot of rust 
spots in line all the way down to copper tubing. 

Time 3:OO pm tape 2846. From middle of walkway inside M-H 1 to M-H 2. will pull 
from M-H 1 to S.D. 2 going west with jet truck. M-H 1 was also used as M-H 2 on 
sheets 49 & 50 will be going west from there. Unable to pull past 123.8' cause of tap 
sticking in at 10 o'clock - pipe was rusted all the way down the line - will pull from 
other side start Monday. 123.8 tap in line low. 
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ATTACHMENT 1 
Transcribed from VSR Field Notes of 

Storm Sewer Cleaning. and Video Survey 
Rocky Flats Environmental Technology Site Industrial Area 

8-3-87 

0 Got at job site at 8:05 went through Portal 1 and signed in jet truck went & got water 
we got set up. We were unable to get the monitor to come to our area till 12:30. 

900 we moved to different location still in fenced area. 

Todd's truck back engine would not start had to wait for pair of jumper cables. We will 
be setting up by Bldg. 78 on the south side just behind Bldg. 778 will be going east in 
15" CMP. 

0 Start at south side of Bldg. 778 will be going east. Will be going under 778/707 walk 
comdor. Were unable to go on, had to go back to shop; Int. wash truck would not start 
in back engine went home at 10:30 went back to ship worked on truck got it going 
finished work at 11:30. Tape 3093 time 9:30. 
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ATTACHMENT 1 
Transcribed from VSR Field Notes of 

Storm Sewer Cleaning. and Video Survey 
Rocky Flats Environmental Technology Site Industrial Area 

Tuesday 8-4-87 

Start time 8:OO down till 9:45 cause of monitors and check in at gate - wash truck got 
water (Had to string outline) will be working in back of Bldg. 707 from M.H. 2 to 1 
east. Start TVing at M.H. 2 going east to M.H 1 where we got stuck at tap 123' in from 
M.H. 1 going west. Going from M.H. 2 going east we got up to second tap (at 45 ft) 
and were unable to go past tap. It was sticking in line about six inches it kept hitting 
camera had to pull back and more to next run M.H. 3 going west. 

Time 1050 to 11:03 tape 3229 to 3307. M.H. 2 going to M.H. 3 going west (continue 
from last pull) is located on southwest comer of Bldg. 707 on the other side of fence just 
west of Bldg. 707. 15" CMP from M.H.2 is a drop going to M.H. 3 against the floor. 
Line looked good - a little hit of sand and rock at end of line - should be cleaned 
regularly . _ -  

Sheet #54. Time 11:20 to 1150 tape 3307 - 3465. Starting at Portal 1 just past gate 
going southeast to S.D. 2 which has four lines going into M.H. 2 - 24" CMP line 
looked good - was heavily coated with tar all the way down line. Had 2 taps in line one 
at 32' and one at 47' the line at 47' was just a little rough underneath tap we had a melt 
at 32'. 

(Drawing in margin) Tape 3465-3558. Time 12:30. Sheet 55. Located in Portal 1 
going south.from SD #1 to MH2. -MH2 is on west side of intersection in front of gates - 
west side of Building 764 - using 12" skids on camera. Start camera. Pipe had a bend 
at 17' went up to 20' and couldn't get past different style of pipe in line. We kept 
getting skids stuck between joints of the two different styles of pipe. 

Tape 3558-3907. Time 1.08. Total footage 552.6. Sheet 56. Going from MH2 to 
MH3 is a 36''. concrete CCP. Will be going east to MH3-MH2 is in the intersection of 
Portal 1 just east of intersection going east. On south side of Building 764 in  front - 
MH3 is just south of sage on Tenth St. Had to get water so we could float line down 
to MH3 for a reverse pull with TV truck winch. Line looked good, just a few crack in 
joints but nothing that looked bad. 

End of day - 4:OO have to get monitored. 
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A'XTACHMENT 1 
'&anscribed from VSR Field Notes of 

Storm Sewer Cleslningand Video Survey 
Rocky Flats Environmental Technology Site Industrial Area 

Wednesday 86/87 

(Drawing in margin) Sheet 57. Time arrived 8:OO. Got checked in and had monitors check 
manhole. It took till 9:30 to finish monitoring. Downtime 1-112 hrs. Started timing at 9:42. 
located at the south Side of Bldg. 778 will be going east in 15" CMP. Will be going under 
walk. Corridor No. 778-707. Going from MH1 through MH2 than under corridor then to 
-3. Unable to go post 20 ft. because of sunken pipe or crunched. The water was full in pipe 
so we didn't try to go any further. Did not want to take chance of getting stuck in line. Could 
not reach MII2. Total footage is 119' from MH1. 

Sheet 57. time 10:25-11:20. Tape 3972-4336. Will start from MH2 going east to MH3. Total 
footage is 306.7 ft from MH2 to MH3. 18" line looked good. It had a few dents and rough 
joints but nothing real bad. Line should be cleaned on east side of MH2. Had a lot of sand and 
rock in line about the first fifty feet. (11:30 a.m. went to get water for wash truck). , 

(Drawing in margin) Sheet 58. Time 11:30 - went to get waster then took lunch. Tape 4332- 
4637. Going from MH3 to MH4. Located in front of 78 locker room on the south side of 
Bldg. 778. Will start at MH3 going to MH4 going south 18" CMP. (international(?) wash 
truck has been leaking diesel fuel in front engine.) We had 6 tap in line than all had a little rust 
all around line where taps are. One hole at 44 ft. in a small hole on top of pipe. Total footage 
249.8 ft. Time finished 1:28. (Will be moving to loth St. to finish up the day.) 

Tape 4633-4641. Time 1:30. (Int. wash truck was leaking diesel fuel). Had to call fire 
department to clean up the diesel fuel on asphalt. Have to see if we will clean it up and how 
or if the fire department will. 

(Drawing in margin) Time 200 p.m. -251 p.m. End of. Start 4630 Tape 4641. Start Wing 
on Tenth St. at MH just north of sage. Will be pulling northeast to open area going east. 36" 
CCP (line looked good all the way through line). Started cleaning at the north end of Tenth St. 
on 12" line for on hour. Then we strung out our TV line and jet hose for monitoring. Waited 

I 

, 
I till 4;30 p.m. to leave area (down for 1/2 hr). 
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ATTACRMENT 1 
Transcribed from VSR Field Notes of 

Storm Sewer Cleaning and Video Survey 
Rocky Rats Environmental Technology Site Industrial Area 

Thursday 8/6/87 

Sheet 60. Tape 4641. Time anived 8:OO a.m. Checked in at Portal 1. GMC went to get 
water. Called monitor and went to section north of Bldg. 727. To locate MH3 had to dig up 
by hand (2 MHs). One was about a foot and a half under rock and dirt, the other was about ten 
inches under rock. Till 1O:OO then we started cleaning lines that have a lot of sand and rock in 
lines. Got 30 buckets out of MH2. We got 20 buckets out of MH3. Cleaned MH2 until 12:OO. 
Started cleaning MH3 at 12:30. 

(Drawing in margin) Start TVing from MH1 to MH2 going northeast i9 15" CMP pipe located 
north of Bldg. 727. MH1 is next to roadside from MH1 to MH2 at the end of pipe about the last 
two feet is squished down to 10". Will not be able to pull through to MH2. End of tape 5786. 

Time 2:30. Start TVing at 2:30 from MH2 to MH3. The line looks in good shape. At 24 ft. 
there was a 1" pipe going down on side of 15" CMP at 9 o'clock. Rest of line looks in good 

. -  shape. _ _  - 
I 

(Drawing in margin) From MH3 to MH4 we were unable to pull past 8 ft. because of water 
and could use cleaning. So we had to pull back. Got finished pulling back at 3:OO p.m. Went 
to Tenth St. and started cleaning. Cleaned for 1 hour and then waited for monitor to check us 
for radiation until 4:15. Left job site at 4:30 went back to stop. Got 20 buckets of rock and 
sand in SD2. 
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ATTACHMENT 1 
Transcribed from VSR Field Notes of 

Storm Sewer Cleaning.and Video Survey 
Rocky Flats Environmental Technology Site Industrial Area 

Friday, 8/7/87 

(Drawing in margin) Sheet 62. Tape 4844. Got here at 8:OO. Went to location on the west side 
of Bldg. 773, Door 1 .  Opened MH3 inside gate area and monitored it then we had to wait for 
maintenance men to open MH2 for us till 9:OO a.m. Then I went to take fireman monitor to 
Bldg. 559 to check and see if we need any other monitoring any where else. Came back to 
Bldg. 773, Door 1 and maintenance men went on break after opening SD1. Had to wait till 
1O:OO before they started working again. They finished at 10:30. Todd started jetting up toward 
me. 

Start TVing at 10:40. will pull with jet truck going northeast to MH2 from SD1. Line was 
clean. The pipe is in good shape all the way down to MH2. Was in good shape. Finished at 
11:20. Went to MH3. Couldn’t make it from #2 to #3 because of valve about 20 ft. away from 
MH3. Could not go from #2 to #3 with jet truck. 

Tape 5029. Time 2:20. Located on northwest comer of Bldg. 559 going southeast to SD2 
starting at open pit at bottom of hill will be going against the flow. Pulling with jet truck. Line 
looked in good condition. No dents or real bad spots in line. Same line going south from SD2 
to SD3 on N W  side of Bldg. 559. Last run on this line. Looked in good shape (needs 
cleaning). Stopped TVing and called monitor at 3:30. 
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ATTACHMEYT 1 
Transcribed from VSR Field Notes of 

Storm Sewer Cleaning.and Video Survey 
Rocky Flats Environmental Technology Site Industrial Area 

Monday 8110187 

(Tommy, Pat, Todd) Tape 0. Time started 8:OO. Got here and checked in at Portal 1. Went 
filled up with water. Went to Bldg. 788 just northwest to SD. Went to find MH. We think 
it is under the concrete floor in Bldg. 788. 

Sheet 65. Went to Bldg. 559 southwest side 15" CMP going south. Push in with small TV 
black and white camera. Going from SD1 as far as we can push. Went picked up Jim at 750 
at 11:OO. 

Sheet 66. Started TVing at south side of Bldg. 559 going west. Push as far as we can. Pushed 
up 14ft. Couldn't get up any further, too much sand. The camera kept going under with 12" 
skids. 

Sheet 67. Time 1:00 p.m. Tape 0356. Moved to different location. Moved to Bldg. 773 to 
do line. Must be done by 1:30 p.m. north of Bldg. 773 in 8" PVC pipe going southwest. Pipe 
looked good to valve box 30 ft in. 

Sheet 68. Went to SD2. Will be pushing from the other side of valve box going southeast. 
Went up 79 ft to valve box. Just about four feet past was a prop. Line looked good. 

Sheet 69. Start on south side of Bldg. 559 in 6" CMP. 6" brushes on camera, push by hand. 

Tape 0496-0579. Start T V  at 2:lO p.m. 6" CMP looked good all the way through. 

I 

.e 

Cleaned for one hour on 12" line. Moved to the south side of Building 778 i n  12" CMP going 
north to SD #2 from SDX1. Lines in good shape but  need to be cleaned a few more times. Q u i t  
working and went and got monitored at 3:45. 
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ATTACHMENT 1 
Transcribed from VSR Field Notes of 

Storm Sewer Cleaning.and Video Survey 
Rocky FIats Environmental Technology Site Industrial Area 

8/11/87 

(Drawing in margin) (Todd, Tommy, Pat, Fernie?) Sheet 71. Tape 0649-0755. 
8:OO Tuesday. S-kt 8:25. Wing on south side of Building 778 going west in 10 
inlet going into 18" line going south in SD#1, small SD 10". We were unable to go past 20' 
because of pipe going down. Didn't want to take chance and get camera stuck. 

Sheet 72. Tape 0755-0821. Time 8:45. #2. Start at SD#2 in 8" line going west into 18" CMP 
line st i l l  on south side of Building 778. Line is c lan  up to 21'. We were unable to go past the 
bend in pipe. Didn't want to take chance on getting stuck. 

SD # 
just west of Guard Shed 750 inside gate (line looks good). 

. Another small storm drain going west into 18" or bigger right at the inside of gate 

(Drawing in margin) Tape 0872-0952. Start at SD#4. Located on the west side of corridor just 
west of Guard Post 750 pushing in CMP 8" line going east to bigger line going south. 

(Drawing in margin) Sheet 76. Tape 1031-1087. Going to SD#5 just south of SD#4 will be 
pushing east to bigger line in corridor. Camera is turning off and on. SD#6 just south of SD#5 
going east to 18" line to the corridor. Pipe collapsed at 6" - also turns into PVC pipe. Looks 
like when they put it in they squeezed it down. We were unable to push camera any more - 
ghould be fixed. 

Sheet 77. Tape 1087. Time 10:30 (Pat got off at 11:OO). SD#7 going north in 8" Ch4.P (went 
and got generator) located on the south side of Building 707 in front of Door #7. Camera is still 
giving us trouble (line looks good). 

Sheet 78. Tape 1112. Time 1:20. SD#8 last small run going south going to MH - went up to 
28' couldn't push camera any more. Total footage 34'. 

(Drawing in margin) Sheet 79. Tape 1253. Time 2:OO. southwest side of Building 564 will 
be pushing south in 18" CMP with 15" skids. Total footage 47 feet. Pushed in from both ends 
-line is bad on top. A rock is sticking through the top of pipe. Line should be replaced soon. 

Sheet 80. Tape 1394. Time 2:30. south of Building 559 outside of fenced area will be pushing' 
north as far as we can. Pushed up 6' and looked like pipe was cut off and they back field it 
with rock and sand. 

- 

Arrived at 
SD - is an 

Sheet 81. Will be going under road 71 going west 12" by 18" CMP - line looked good - 50'. 
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ATTACHMXNT 1 
Transcribed from VSR Field Notes of 

Storm Sewer Cleaning and Video Survey 
Rocky Flats Environmental Technology Site Industrial Area 

8/11/87 continued 

Sheet 82. Tape 1592. Time 3:OO. On dirt road just south of 773 12" CMP going south to 
north (line looked good). 

Sheet 83. Time 3:30. southwest side of Building 773 going east in 18" CMP under road 71 - 
#1 to #2. Couldn't push past 24' in line - but line looks good up to this point. End of day 3 5 0  

going home. 
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ATTACHMENT 1 
Transcribed from VSR Field Notes of 

Storm Sewer Cleaningand Video Survey 
Rocky Flats Environmental Technology Site Industrial Area 

81 121 87 

(Drawing in margin) Sheet 84. (Tommy, Todd, Pat, Fernie?). south side of Building 774 
going through black PVC pipe running SW to NEjust east of chimney. Started the day 8:OO 
(with the flow) (cleaned line once before). Line is in good shape - (?? at joint in at 14' ??) is 
bent or came separated and turned to the north - some root's sticking in at joint - cleaned line 
for 3 hours. 

Sheet 85. Tape 1918. south side of Building 774 - pushing in 10'' castiron going with flow. 
At 9:30 a.m. camera wouldn't turn on because of computer. 

Sheet 85. Tape 1918-1920. At 11:OO went back to shop and called and asked about total 
footage 55 computer - couldn't fix it so went to Don and got a loaner for a couple of days. 
Todd and Pat stayed and cleaned on 10th St. until we got back at 1: 10 p.m. (cleaned 2 hours) - 
got 30 buckets out of line on 10th St. Time 1:25. Started TVing at the south side of Building 

774 going northeast in 10" castiron pipe, Had to clean line before TVing. (Line looked good.) 

Sheet 86. Tape 1920-2020. Time 2:30. Located on the west side of Building 776 - line is 
going southeast (total footage 190") 4" CMP could only go 20' in - was muddy, camera was 
covered with mud. End of day 3:15. Went home. 
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8/13/87 

Sheet 87. (Tommy, Todd, Pat, Fernie?). Will be no footage count on screen. Amved at 8:OO. 
Checked in. Started cleaning on north side of Portal # l .  Will be pushing north from storm 
drain into open pipe running poor into another storm drain going east - open MH (cleaned line 
one time) (wait for monitors) - monitor got here at 8 5 0  - started TVing at 830 - 6" CMP going 
north just north of Portal #1 (line is in good shape). 

(Drawing in margin) Sheet 88. Tape 2041. Time 9:15. Start on north side of Portal #1 just 
past guard post - front gate going east to MH #2 from SD#l pulling .. with jet truck 18" CMP. 

(Drawing in margin) Sheet 89. Time 955 .  From SD#1 going north to other line going east 
15" CMP located at the north side of Portal #1 going north - just north of guard post at front 
gate - can't push any more (big rock in  pipe at 11:OO sticking in about 10"); . 

Sheet 90. Tape 2224-2253. Time 10:20. south of Building 778 just west of 5-D in the bottom 
of dock we were unable to push in-because of rocks and weeds in line (at 1 foot in is a 45" 
pipe). Clean line. (Todd and Pat cleaned line for 2% hours; got 10 buckets of sand and rock.) 

(Drawing in margin) Sheet 91. Tape 2253-2397. Time 12:40. Catch Basin #1 to open end 
going north to #2 east of 10th Street and north of PSZ fenced area - bush with flow) 6" PVC. 
Started at catch basin in 8" PVC went 2' in  turned into 6' PVC. 6" looked good all the way 
to open area. Line was cleaned one time before TVing (Todd went to fill up with water.) 

(Drawing in margin) Sheet 92. Tape 2397. Time 1:30. Pipe has about % full  of sand in  line - 
located on the east side of Building 750 - east of cafeteria - will be pulling east with flow - 12" 
by 18" CMP oval pipe (going with flow). Line should be cleaned and dug out at each end of 
ditch so water can flow down ditch. Time 2: 15. (Todd, Pat, and Fernie?) went back to clean 
lines on 10th St. while I went to look at priority #3 for Friday morning. 

(Drawing in margin) Sheet 93. Tape 2445-2635. Time 3:OO. Cleaned for 1 hour and 45 
minutes. Started TVing on the west side of 10th St. going south from SD#1 through SDX2 to 
SD#3. 18" CMP - pull with jet truck - pulling with 15" skids because of pile of dirt 5' in at 
SD#l. From SD#1 23' in  was a bad crack or more like a hole in pipe - can see rocks and sand 
through hole in pipe from SD#2 at 62' was patch in pipe at 8 o'clock - hole was cut with saw. 
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(Drawing in margin) Sheet 94. (Todd; Tommy, Fernie, Pat). Tape 2635. Portal #3. Time 
10:30. Got here at 8:05, checked in, had to wait for Julie to check out. Portal #3 went to 60" 
line and found out it was a 48" RCP. Setup for Monday to open or cut open so we can TV line. 
Looked at some more line.- Sent Todd and Pat to fill up with water then went to tell them to 
start cleaning on the north side of Building 381 going east to SD#3. Then I went to look for 
more SDs to see if we need to clean or make sure we can TV them (also waited for industrial 
hygiene to come). 

Start TV at 11:OO going east from SD#1 located on north side of Building 381 Door 2. Had one 
low area at 100' from SD#l open area. All the rest of line looked good. 

Sheet 95. Tape 2843-2886. Time 11:30. Located the north side of Building 374 going south 
from SD#4 to SD#5 (line looked good). 

Tape 2886-2909. Time 12:lO until 1220. SD#4 to SD#5 holding ponds. Started at north side 
of Building 374 going east to holding ponds - from SD#4 to SD#5 holding pond - at 20' in was 
a crack at joint. Line looked good after crack in pipe at joint. 

Sheet 97. SD#7 to SD#2. On west side of Building 371 a supposed 60' run running north to 
south. A 15" corrugated metal pipe. 2909. Went 44' into pipe and stopped because of sand. 
Going to south end next to inspect the last bit of pipe we couldn't see because of the sand. The 
first 44' was good but a little dirt and sand on bottom. 

Sheet 98. Will be going from other end of pipe 25' in to finish up line. 15" CMP. Line 
looked good (needs cleaning). 

(Drawing in margin) Sheet 99. Tape 3025-3062. Time 2:45. Start on the northeast end of 
holding pond - will be going in through valve. Will start going north then turn northeast and 
going down to open end. Went 16' in then came to drop in. Pipe looks like the pipe went 
straight down - didn't want to get camera stuck. 

(Drawing in margin) Tape 3062. Start at SD#1 going east 16" CMP located at the east side of 
Portal #2 just north of PSZ area - pull with jet truck. A few dents at the joints but line looks 
good (line was clean). Stopped and went home at 3:30. 
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8/17/87 

Sheet 101. (Tommy, Todd, Pat, Fernie). Tape 3146-3213. Time 8 5 5 .  Got here at 8:OO. 
Checked in at Portal #l. Got water. Cleaned for 45 minutes. Cleaned line 4 times. Start 
Wing at 850. 18" CMP will be pulling jet with 15" skids. In front of Portal #2 on north side 
going east - jet truck will pull. At 9:20 the computer keeps jumping. Had to go to Don 
Williams and get generator and TV cable. 
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8/18/87 

(Jim, Fernie, Pat, Todd) 12" CMP running from east to west in front of guard tower 550. 9:00 
through with first line. Line was in good condition 71.6'. 

(Jim, Fernie, Pat, Todd). Time 9:25. Looking at line that runs from holding pond to an open 
ditch just northwest of substation 517-518. The line looks good as far as you can see, which 
is about 50'. Then it's leveled off and you can't see much more. Pipe is clean and in good 
shape. 

(Jim, Fernie, Pat, Todd). Time 950. We are going to walk through and visually inspect the 
48" RCP just east of guard tower 375 in the ditch next to the road. The pipe is covered with 
a huge steel grate that was lifted back with a crane. 

(Jim, Fernie, Pat, Todd). Time 10:45. Presently waiting for fire department and everyone else 
to test the line we are about to walk through. The line runs from south to north. It's a 48" 
CMP that is approximately 210' long. Its location is in the ditch between 6th St. and substations 
517-518. We left our present location to return later today. We couldnTt get the monitors until 
the afternoon. 

(Jim, Fernie, Pat, Todd). Time 11:28. Presently we are in front of 371. We will be TVing 
a 16" CMP. Distances will be approx. 80 feet to a 45" bend and then another 30'. Most likely 
we will TV the first 80' and inspect with a flashlight the last 30' ;until  the bend. We will be 
going with the flow which is west to east. 

Going to inspect 48" line under PSZ. At,present we are waiting for monitor since 11:30. 
Started at 1: 15 we went into line at 115 foot stage deed air monitoring we are going to next line 
downstream on Sixth Street. 

(Todd, Pat, Fernie, Jim). We are shut down waiting for rope to continue 
inspection. Inspected one 87' 38" CMP line before 1:45. From 1:45 to 3:00, we were down. 
We were then instructed to go to 881 and clean a line for plant services. This was cleared with 
AI. We started cleaning at 3:00, cleaned until 

Time 1:45. 

(wp9 flau\ou8\techme1n.nov\~bleb-l Attach 1-24 November 2, 1994 



ATTACHMENT 1 
Transcribed from VSR Field Notes of 

Storm Sewer Cleaning and Video Survey 
Rocky Flats Environmental Technology Site Industrial Area 

8/19/87 

Sheet (blank). (Todd, Tommy, Pat, Femie). Time (me) 8:15 until 9:30. Got here at 8:OO. 
Got water then went to Building 881 east dock to clean (6" cast iron?) cleaned for 1% hours 
ground services. 

Time 9:30. Moved to the southeast side of Building 371 to clean 12" CMP going west to east - 
cleaned line for 1 hour and 15 minutes. 

southeast of Building 371 going south. Meeting canceled. Will walk through 48" RCP with 
lights and note pad and record all bad spots in line (cleaned until 11:OO). 

Sheet 108. .Time 11:30 until 11:45. Start TVing at the southeast comer of Building 375 guard 
tower pulling south with jet truck going under dirt road (line looksgood) - took lunch at 12:OO. 
Down time from 12:OO until 1:45. 

(Drawing in margin) Tape 3618-(blank). On the southwest comer of Building 11 1. 12" CMP 
running. Cleaning started at 1:45 until 3:45. south to north going from SD#1 north to SDX2 
(located on the southwest side of Building 111 just west of door #1). Start TVing at (blank - 
didn't  TV line) (cleaned 2 hours). Line was full of sand and concrete about pipe fu l l .  
Cleaned until 3:45. Left from Rocky Flats at 4:OO. 
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8120187 

Sheet 110. (Todd, Tommy, Pat, Fernie, Jim). Left shop at 7:40. Forgot the harness and rope, 
went back. Got here at 8:OO. Checked in at Portal # l .  Waited for monitors at Portal #l. 
Missed monitor at Building 371. Had to wait until 1O:OO to start walking down 48" line. Had 
to reschedule monitor until 1O:OO. Went and got the air blower ready and gas for generators. 

(Drawing in margin) Time 1O:OO. Monitors are here. Start on the southeast side outside of 
fenced area of Building 371 going south. Todd and Jim will walk down .pipe and inspect. Time 
ended: 11:OO. 

.. . 

(Drawing in margin) Sheet 11 1. Time start 11:30. Going north in 48" CMP - walk through 
just west of Road 71 going down through open field going with flow in 48" CMP. Pulling 
footage tape to get correct footage count. Line has tar coating around pipe - except at bottom 
where water had been running. Went up 147 feet - unable to continue up line any further. Will 
get the total footage of pipe from up above. Rocks and sand. If there was proper drainage on 
the end of pipe-water would run better going down hill. 

Time 12:30 until 3:50. (Tommy, Todd, Fernie, Pat, and Jim). south side of Building 11 1. Pat 
and Todd went to Building 11 1 to clean line 12" CMP got 10 bags of sand and rock out of SDX2 
by Door #l. Jim, Fernie, and Tommy waited to get equipment monitor until 1:00 p.m. 

End of day, time 3:50. Cleaned on line going. west to east in front of Building 11 1 on the 
southeast side. Line should be clean. (Got 1 bag of sand).- Went home. 
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8/21/87 

(Drawing in margin) Sheet 112. Tape 3591-3849. (Todd, Tommy, Fernie, and Jim). Total 
footage 249.6. Got here at 8:OO. Checked in at guard post at Building 11 1. At the southwest 
of Building 11 1 by Door #1 going east from SD#1 through #2 going to SD#3 - pulling with jet 
truck - time 8:30 to 9:15. Line had a piece of PVC pipe in at 164’ from SD#2 going to SD#3. 
Had a few low areas in line also - rest of line looked good. 

(Drawing in margin) Sheet 113. Moved to SD#3 to SD#4 on the southeast side of Building 
112. Went to get water. Cleaned from 9:30, cleaned line for 1 hour. Sand and rock in 
between SD#3 going east to SD#4. Got (blank) bags of sand out of SD#4. From SD#3 went 
in 69’’ couldn’t pass this point - from SD#4 going west went in 147’ and couldn’t go past this 
point. Jet hose wouldn’t go past any way we went in - couldn’t jet through to T V  line (going 
east on Central north side of road) (time stopped 10:30). . .- . 

Sheet 114. On the comer of 4th and Sage Ave. just south of Sage line running east along Sage 
Ave. Total footage 79’. Line had 2 bad dents in line on top. Looked with flashlight. One dent 
at 25’ and 45’ in from the west side of pipe - 24” CMP. 

Sheet 115. Time 11: 15. In 15” CMP still on Sage Ave. going on south side of road going east 
at 6’ in was a small rock sticking in on top of pipe - rest of line looked good. 

Sheet 116. Time 11:25. In 15“ CMP going east on south side of Sage Ave. - line should be 
cleaned inside pipe and on each end so water will flow properly. 

orawing in margin) Sheet 117. Time 11:35. Looked up with flashlight. On the comer of 
Sage Ave. and 6th St. line running north and south. Too full of sand and water, need access 
to the north end. Cleaned from 12:30 to 2:30. Truck broke down. 
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8/24/87 

Cleaned line continued from Friday from 8:OO until 12:30. Now we are going to attempt to TV 
this line between Central and Building 333 running from west to east. It's a 15" corrugated steel 
pipe and we will be using 12" skids to ride over the sand that was still left in the line. Finish 
time 1:45. 

We are setting up to pull the camera with the washtruck going from the west in an inlet to a 
steel grate just before the railroad tracks. The inlet is in the ditch between Central and the south 
side of Building 334. We will be pulling with the flow which is west to east. The pipe runs 
from the inlet under the asphalt to the steel grate just before the railroad tracks. Line changes 
from 15" to an 18". Tried to TV line but got stuck 20' in line because of sand and rock. 
Cleaned line until 3:45. 
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8/25/87 

(Tommy, Pat, Fernie, Jim, Todd). Waited at parking lot 750 until 12:30. Down time from 
8:OO until 12:OO. Cleaned the line on the south side of 334 going to railroad tracks until 4:OO. 
Got 20 bags of sand and rock out of SD on Central and 6th Ave. 

. 
... . . .  - . . _  
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8/26/87 

(Drawing in margin) Sheet 119. (Tommy, Pat, Todd, Jim, Fernie). Tape 3960-4020. Got 
here at 8:OO. Waited at the east end of 750 parking lot until 10:15. (Norm couldn't get 
everything going.) Moved to west of Building 901 will be TVing 22"x18" CMP - will pull with 
jet truck pulling northeast with 18" skids. Pipe had 2 big dents in at 45' and 47' stick down 
about 6" to 8". Rest of line looked good. 

Sheet 12&-Tape 4020. Time 11:20. 15" CMP. Visual report - looked up line with flashlight 
(15" CMP line is located on Patrol Road). Line looked good from both ends. Line runs north 
to south (north of Building 901 on Patrol Road). 

(Drawing in margin) Sheet 121. Tape 401614046. Time 11:30. Guard Tower. 12" CMP. 
south side of Building 761 - line running east to west (between guard tower 701 and road). Had 
small dent in line at 15' in didn't look bad - rest of line looked good (time 12:00, take lunch). 

(Drawing in margin) Sheet 122. Tape 4046-(blank).. Time 12:35. 24" CMP. Going 
underneath Central Ave. going from southwest going northeast into open area (looked up with 
flashlight). Line is clean and has a crack at 75' in from south side of Central Ave. at the turn 
in pipe. 

(Drawing in margin) Sheet 123. Time 1230. Looked up with flashlight in  21" CMP pipe 
going into 70" pipe going down ditch just south of-PSZ-just .east of parking lot 750. Footage 
about 40"? 21" line looked good all the way down to open ditch above 70" pipe. 

Sheet 124. Tape 4096-4231. Time 1:30 - 155. 24" CMP. Going southwest to northeast, will 
be pulling with jet truck located on the south side of guard tower 901 on the south side of 
PSZ. Line had a few roots between joints but nothing bad - overall conclusion of pipe is good. 

(Drawing in margin) Sheet 125. Tape 4234-@lank). Total footage 56'. Looked with flashlight 
north of gate #9 going across inside Perimeter Road. Had some wide joints with a 3" gap 7' 
in ,  rest of pipe in pretty good shape. 

(Drawing in margin) Sheet 126. Total footage 42'. 18" CMP. Looked up with flashlight - 
20' in was wide joint to make a 22" angle in line - but rest of line was in good shape. Located 
on north side of Gate #9 running north parallel with Perimeter Road. 

Sheet 127. Looked with flashlight. north of Gate #9 going under Perimeter Road going east 
on the outside of fence area - two lines going northeast - end of pipe is bent (north side 25' 
offset joint, last 25' of line is oval shape; south side looked good all the way to end then at end 
of pipe it was bent down about 15" - should be fixed soon). 
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8126187 continued 

Sheet 128. Tape 4230-(blank). Time 2 5 5 .  On the south side of Building 334 going east in 15" 
CMP pulling with jet truck - with 12" skids (have been cleaning line for past 2 days). Went in 
line 68', were unable to TV any more because of sand and rock in line - line should be cleaned 
more before TVing again. Pipe over half full. Almost got camera stuck and had to work it out. 
Took until 3:45. Finally got it out. End of day 4:OO. 

(wpf) flats\ou8\techmem.nov\~bleb- 1 Attach 1-31 November 2, 1991 



ATTACHMENT 1 
Transcribed from VSR Field Notes of 

Storm Sewer Cleaning and Video Survey 
Rocky Flats Environmental Technology Site Industrial Area 

8/27/87 

(Tommy, Todd, Pat, Fernie, Jim). Got here at 8:OO. Waited for Norm. Norm couldn't get 
everything here so we could walk down line until 1O:OO - moved to Building 334. Started 
cleaning, cleaned until 3:00, ran out of gas in back engine. Cleaned for 4% hours. Went to 
inspect some lines on 7th Ave. 

(Drawing in margin) Sheet 129. Running down on 7th Ave. just east of Building 556. 12" 
CMP. Total footage 33 feet. Line running south to north on east side of road. Line looked 
good, but end of pipe should be cleaned out so water can flow properly down ditch (looked with 
flashlight). 

Sheet 130. Total footage 46'. Looked with flashlight. On 7th Ave. 12" CMP line running 
north under drive going to parking lot (east side of 7th Ave. road). Line looks good. On each 
end should be cleaned out so the water can flow out in ditch. 

Sheet 131. Total footage 43. Looked with flashlight. On 7th Ave. on west side. 10" by 17" 
CMP line running on northeast on the northeast comer of Building 559 outside of fence. Line 
is half full of rock and sand. Should be cleaned / at the northeast end of pipe is bent down 
about 6".  Line should be cleaned - both ends of pipe should be graded out so water can flow 
properly. End of day 3:45. 
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8/28/87 

(Drawing in margin) Sheet 132. Tape 4311-(blank). (Tommy, Todd, Fernie, Pat, and Jim). 
Amved at Rocky Flats at 8:OO. Went to get water. Set up at the south side of Building 334. 
Will be TVing for the third time in this line. Will be pulling with jet truck going east in 15" 
CMP line with 12" skids. Unable to pull past 43' because of sand covering our camera lens. 
Moved to other end of pipe; will try to TV rest of pipe going west. Starting on the southwest 
comer of Building 551 going west in 15" CMP pipe. At 83' in from east end going west about 
2' pieces of pipe are missing out of - could be where a lot of sand and rock may be 
coming from. 

(Drawing in margin) Sheet 133. Tape 4602-4688. Time 10:20. On the southwest side of 
Building 551 going east in 15" CMP line with 12" skids - pulling with jet truck. Total footage 

. 139.7. Line looked good just had one bad crack at 57' in. Rest of line looked good. 

(Drawing in margin) Sheet 134. Tape 4684-4791. Time 1050. Total footage 203.1. On the 
southeast comer of Building 551 going east in 15" CMP. Line looked good all the way down. 

(Drawing in margin) Sheet 135. Tape 4791-(blank). Time 11:30. (Got stuck in line with \c 

camera.) On the southeast side of Building 551 outside of fenced are-going east then pipe goes 
off and goes northeast. Got stuck in line (we were unable to TV line). 

(Drawing in margin) Sheet 136. Tape 4849-4915. Time 2:OO. 12" CMP. Going west 
underneath parking lot west of Building 750 pulling with jet truck west. .Total footage 153.5. 
Pipe looked good. 

(Drawing in margin) Sheet 137. Tape 4915-5049. Time 250. Going west in 11" by 17" CMP 
going west against the flow pulling with jet truck under parking lot 750 east of 7th Ave. (add 
3' onto footage). Line had a few dents at 8' to 26' and a crack at 17'-not bad. 

- . .  

Sheet 138. Tape 5045-(blank). 12" CMP. On the no'rthwest side of credit union (334) going 
northeast (Drawing in margin) in line - pull with jet truck - total footage 115' 4" - line looked 
good. 
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8/31/87 

.(Drawing in margin) Sheet 139. Time started 12:30. Took all morning, to get everything 
ready. Got here at 8:OO. Waited fur Norm to get them ready to walk down 70" line going west 
to east, will be walking west in line goes to 70" to 48" line. At 43' have ,a 4x4 brace holding 
up pipe in middle. 

(Drawing in margin) Sheet 140. 30" CMP. Total footage 49'. On the west side of Building 
1 1 1 on Patrol Road. Two 30" CMP going under Patrol Road west of Building 1 11. Going west 
to east. Looked up with flashlight. Both lines look good - the line on south side has 6" of sand 
on bottom. The one on north side looks good all the way through. 

Sheet 141. Time 3: 10. 36" CMP. . Total footage 115'. 1 Going northwest under northwest 
Perimeter Road north of Building 130. Line had a big dent in from southeast end. Sticks in 
about 8" to 10" at 10 o'clock on clock meter - rest of line looked good. Water flow running 
southeast. 

(Drawing in margin) Sheet 142. 72" CMP. Total footage 33'. Running north in the fields 
north of Building 130 about Ih mile in buffer area - walked up line. Line looked good. 

. .  

-- (Drawing in margin)- Sheet 143. north of Building 130 mile. north of Building 130 in field 
in buffer area. The pipe on west is 36" CMP; the one on the east is 24" CMP. Lines look 
good. Looked with flashlight. Total foo-tage 49'.(west side); 46! (east side). 

(Drawing in margin) Sheet 144. 54" CMP. Running northeast through fence and under 
Perimeter Road. Looked at with flashlight. Line looks good all the way through. Total footage 
305'. 

(Drawing in margin) Sheet 145. 20" by 14" CMP. Total footage 100'. Line running northeast 
going under Patrol Road. Pipe was bent down on the southwest end of pipe. Line has a few 
dents in about 50' on top grade change but line looks good. End of day 4:OO. 
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91 1 I87 

Sheet (blank). Start time 8:00, end 11:OO. (Tommy, Jim, Femie, Todd, Pat). Arrived at 8:OO. 
Started generators to get blowers inside manhole cover so our air can flow inside pipe. Started 
TV at 9:OO. Jim and Fernie walked down pipe going 72" CMP northeast then to a 70" RCP 
going north. Total footage (blank). 

(Drawing in margin) Sheet 146. Time 11:lO. Looked up with flashlight. Two lines on the 
south side of Portal #1 outside of fence. 26" by 21" CMP. Total footage 61 '. Both lines going 
east. Lines running west to east - look good in both lines. 

(Drawing in margin) Sheet 147. Time 11:30. Total footage 102' 24" by 34" CMP. On the 
south side of Central Ave. northeast comer of parking lot 86, total footage 102'. Line running 
west to east from the west end 30' in. The pipe has been crushed down all the way down to the 
bottom of pipe. Should be fixed as soon as possible. Also pipe is squeezed down more as you 
go in pipe. 

Sheet 148. Total footage 41' 6". Size 24" CMP. Line located on the north side of parking lot 
86. Line running east, south of Central Ave. Small dent at 15' in from west side and 20' in. 

Sheet 149. Time 11:47. Total footage 44'. 21" CMP. Looked up with flashlight. Running 
east along on the south side of Central Ave. 20' in has smashed pipe and pipe is bent a little 
in middle of pipe. Located on the north side of parking lot 888. 

Sheet 150. Time 12:40. Total footage 84'. On the south side of Central Ave. Size 21" CMP. 
Water running east - just north of Building 690. Line is in good shape - no bad spills in line - 
line is clean. Does not need cleaning. 

Sheet 151. Total footage 41'. Size 21" CMP. On the south side of Central Ave. running east. 
Right underneath power lines -just east of 7th Ave. Line looks good all the way down (looked 
with flashlight). 

Sheet 152. Time 1:04. Total footage 45'. Size 18" CMP. Looked with flashlight from both 
ends. On the comer of 7th Ave. and Central Ave. Going underneath 7th Ave. running east. 
Line looks good all the way through. 

Sheet 153. Total footage 70'. Size 12" CMP. Start on the north side of Building 334. Will 
be pushing south up 12" CMP pushing with little black and white TV camera. Line looks good 
all the way to 70' in as far as we can push up by hand (against flow). 
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Rocky Flats Environmental Technology Site Industrial Area 

9/1/87 continued 

(Drawing in margin) Sheet 154. Tape 0170-0369. Total footage 89' 6" - 12" CMP. End time 
2:30. (At 2:OO Jim went to meet Norm.) Located on the north side of Building 334 going 
northeast. Will pull with jet truck with flow. Line looks good all the way down pipe - no bad 
dents or cracks in line. 

(Drawing in margin) Sheet 155. Tape 0369-0526. From 2:30 to 250. Total footage 76'. 12" 
CMP. Will start cleaning down same line going east. Cleaned for 20 minutes. Located on the 
north side of Building 334 going east pulling with jet truck with 12; skids. Line should be dug 
out on the east end of pipe so water can flow properly in and out of pipe (in ditch). Line looked 
good all  the way down. 

Sheet 157. Time 3:40. Total footage 71'. Time 3:40. On the south side of Portal #2 and the 
comer of Sage and Portal #2 exit road - 34" CMP. Looked up with flashlight. Line looked 
good all the way through - on east end of the pipe ditch should be dug out so water can flow out 
of line. End of day 4:OO. 
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Storm Sewer Cleaning and Video Survey 
Rocky Flats Environmental Technology Site Industrial Area 

9/2/87 

(Drawing in margin) (Tommy, Pat, Jim, Todd, Fernie). Time 8:OO. Got here at 8:OO. Went 
and got generator and blowers and stacked them in a pile then started cleaning on 7th Ave. just 
south of Central Ave. then moved to Building 888 guard post just south of post running north 
to south in 12" CMP. Cleaned lines for 4 hours. Stopped for lunch. Started cleaning in 
priority #6 in 800 area - cleaned until 1:45. 

Setting up to walk through a 72" CMP in the ditch in the northwest comer of Portal #3. The 
pipe runs from west to east. We will be using the handheld camera. Got out of pipe at 3:25. 
Picked up everything and went back to shop. End of day 4:OO. 

a 
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Transcribed from VSR Field Notes of 

Storm Sewer Cleaning and Video Survey 
Rocky Flats Environmental Technology Site Industrial Area 

9/3/87 

(Tommy, Todd, Jim, Fernie, Pat). Amved at RF at 8:OO. Went to Portal #l .  Checked in. 
Waited half hour and moved to priority #8. Started cleaning lines in the southeast side of 
Building 883. 12" CMP going east. From 9:30 until 11:OO. 

Sheet 159. Tape 0527-0778. Time 11:lO - 1155. Started to TV in 6" RCP - running east of 
Building 881 pushing by hand up 6" pipe with 6" brushes. Pipe is halfway up hillside coming 
out. Line looked good up to 39.6' then we ran into the concrete piece. Took lunch. 

Sheet 160. Time 12:30 until 1 5 0  (after lunch). Went down to Building 761 guard tower (on 
plans line should be 60"). Going down 48" RCP going north with handheld camera and lights. 
Time 2:OO going back to priority #8 to clean lines until 3:30. 

.. .. 
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91 41 87 

(Todd, Fernie, Jim). Anived at 8:OO. Cleaned line southeast of fire hydrant. Left to go to set 
up air movers in 48" line under parking lot of 991, outside gate. Set up second air mover in 
manhole south of fence of Building 991. Had grating removed for entry in 48" in parking lot 
of 991 outside fence. Set up Briggs air mover in parking lot of 991 outside fence. 
Approximately 1O:OO fire department came to check line for air. Didn't test it and left. 
Rescheduled for 12:30. Picked up radiation monitors at Portal #1. Came back to 48" line. 
Waited for fire department and HS&E representative. Fire department showed up and checked 
line for air, signed entry permit. The rain started so we went to guard shack at gate of 991. 
HS&E representative showed up and left. Didn't sign entry permit. Was-shut down because 
of rain. 1:30 - went and cleaned lines south of 885. Cleaned until 4:OO. 

. .. 

. . . .  

. . . .  . . -  .. . 
. .. . .. 
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Storm Sewer Cleaning and Video Survey 
Rocky Flats Environmental Technology Site Industrial Area 

9/8/87 

(Drawing in margin) (Tommy, Todd, Fernie, Pat, and Jim). Tape 2612-3080; Arrived at 8:OO 
went to west of Building 991. Will be going down 48" CMP walk down with handheld camera. 

Time 8:45. Set up fans and got everything ready to go in line. Jim and Fernie will be walking 
in 48" line going southeast to a 70" line still going east at manhole. At 9:30 monitors went in 
line. 

Sheet 160. Time 9:45. Went inside 48" CMP going east running southeast. 48" CMP. 61' 
a bend in pipe turns and goes straight east - 6" CMP at 158' have a tap at 7 o'clock is a 15" 
CMP pipe running underneath guard tower. Line is clean. Can see up 40' in then turns right. 
At 177' have a catch basin has a 24" CMP line coming in from the south running north. The 
manhole should be brought up to grade. At 178' rocks and sand about 7" to 8" deep at 180 to 
223'. Section of pipe was poured in place. Size 44" by 54" concrete. Length of poured section 
is 43' then 60" RCP starts at 223' in. 

Sheet 161. Tape 3080-110. Total footage from 48" to 60 to go 518'. Still same line, MH#2 
to MH#3. Going up 60" RCP going southeast. At MH#2 is a 15" CMP line coming in from 
the south - has some white solidified substance on-bottom of pipe about 'h" deep. Had some 
water running out - we had also another 8" transite pipe coming in from the south. Couldn't 
see up line. 

Sheet 162. Tape 3110-3383. -60" RCP. At 730' tap at 9 o'clock 6" coming in-from the north 
side of pipe - at 872' a bend going straight east 60" CMP starts at bend about under PSZ zone - 
at 1000' at ._ 12 -I o'clock big rip in pipe about a foot wide. At 1035' have a head going northeast - 
pipe has rust on bottom of pipe. Water goes in one rust spot then goes out another rust spot 
further up line in another rust spot - at 1098' a tap at 9 o'clock with water running out - also 
at 1098' have rocks on bottom about 20" of rock - as we looked up line can see that the pipe 
has about 3/4 full of rock. 

Sheet 163. Tape 3383-3530. Walking in from the southwest side. 60" CMP. Walking in from 
other end of pipe went in at 104' had a bend going west. At  116' had tap at 3 o'clock 4" 
perforated pipe has running water also at 116' have about 'h pipe full of rock and sand as we 
looked up line the line has more rock further up line about 314 full - about 40" of rock. We 
guess that line has about 200' of rock about 3/4 full. 

Sheet 164. Cleaned rocks and dirt in  front of 48" RCP. Clean front of line for 2 hours from 
2 o'clock until 3 o'clock on the east side of 991 line running northeast. Then went to Building 
888 to T V  12" CMP line running north - line starts on the south side of Building 888 goes 
underneath walkway to open pit. Line looked good up to 41' in ,  had 2 bad dents on top of pipe 
underneath concrete walkway. 
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Rocky Flats Environmental Technology Site Industrial Area 

9/9/87 

(Tommy, Todd, Fernie, Pat). Arrived at 8:OO. Went to Portal #l. Checked in. Went down 
to Building 991 on east side. Set up air blowers and got ready to walk down 48" line going 
northeast. 

Time 8:30. Monitors went downhole. Took about 15 minutes. Got camera ready and lights - 
had to wait for fireman to get here. Waited for 20 minutes. 

(Drawing in margin) Sheet 165. Tape 3530-3724. Total footage 302'. Time went down line 
9:40 - Todd and Fernie went downline. Line located on the northeast comer of Building 991 
will be going northeast in 48" RCP underneath Patrol Road and PSZ zone to open area. At 65' 
is an old catch basin that has. been covered up by asphalt. Tap at 139' is a 16" CMP pipe 
coming in at 2 o'clock from the south - looked up about 10' in; seen a grate (catch basin) 
coming in (no water running out of 16"). Pipe was clean. Rest of line was in good shape. 
Time end 10:30. . . -  

Sheet 167. Time 10:45. Went to next line. Helped maintenance get grate off of front of 48" 
RCP. Took about 20 minutes to get everything ready. Moved all equipment down to bottom 
of pipe. Waited for Norm to get back and set up for monitor. 

Time 11:55. Took lunch. . 

Time 12:30. Monitors went up line and checked it out. Took 30 minutes. Got ready. Went 
up line at 12:55. Fernie and, Todd walked up line with handheld camera. Had to wait for 
fireman to come until 1:20.' 

Time 1:20. Started in line. Time out of line at 2:OO. Helped maintenance put'steel grate back 
on front of line. Then headed to Building 888 to finish up the line we went in yesterday. 12" 
CMP will be pushing up line. 

Sheet 166. Time 2:30. Started at 888. 12" CMP will be pushing south with 12" skids located 
on the north side of Building 888. Will T V  the other half of pipe that we TVed 9/8/87. (Tried 
2 times, had hard time going up line.) Line is in bad shape at 24' in to 57' to bad joint at 42' - 
section of pipe is missing about a foot wide - also has rock and sand falling out of pipe. Pipe 
in bad shape. Should be fixed as soon as possible. Had hard time pulling out. Time 3:45. 
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Sheet 168. Tape 3833-3995. Time 10:30 to 12:OO; Located on the northwest of Building 778. 
Line running northeast to 70" CMP. Line running west to east. At 23' rocks start building up 
gradually about 6" to 8" high. At 36' have tap at 12 o'clock, have a storm drain on top, at 65' 
rocks 12" high. 135' rocks 15" high, went up to 160' in, were unable to pull light and tap any 
further, rocks about 24" .high. 

Sheet 169. Time 1:20 to 2:OO. Total footage 132'. Walked down 48" RCP running northeast 
to open area just north of PSZ zone going under Perimeter Road northeast of 900 Area outside 
of fence - looked with flashlight - Todd and Tommy walked up line. At 112' is a wide joint at 
bottom of pipe - not bad. Line in good shape. 

Time 2:lO. Moved to 800 area to TV line. Picked up a load of water. 

Time 3:OO. Washed into t h e h e .  Ready to TV 12" line running parallel with gate in front of 
guard shack 888 on the inside. Time at end of day 350. 
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91 11 I87 

Sheet 171. 18" RCP. Time 8:OO got here and warmed up. Washed truck. Went to 800 Area. 
Located on the east comer of 7th and Cactus Ave. Line running south. 

Time 9:OO. Pushed up line with camera. Looked up line. Had an offset joint from north side 
pushing south. Offset at 6' in on bottom of pipe. Sticks up about . Visualreport. Total 
footage 514. Camera keeps cutting out on us - camera giving us trouble. Put arc light head on 
and pushed up line. Condition of pipe had an offset joint 4' 1" in from the north side. Rest of 
line is in good condition. Had trouble with light bulb from Don Williams. 

(Drawing in margin) Sheet 172. Tape 1494-1608. Total footage 64.2 Time 9 5 0  - 10:50. 
Push up with camera, couldn't push. Located on comer of 7th and Cactus Ave. just west of 7th 
Ave. running south from catch basin to open area south of Cactus Ave. Will pull with jet truck. 
Conclusion of pipe - had one small crack at 54' all around pipe not bad. Rest of line looked 
good. 

(Drawing in margin) Sheet 173. Tape 1608-@lank). Time 11:15-11:50. Located on the 
southwest comer of Building 850. Going under Cactus Ave. Manhole is inside fenced area - 
line runs south. Will be pushing us as far as we can north against flow. 12" CMP. Line 
looked good all the way to manhole. Camera keeps going off and on with arc light head. Took 
lunch. 

Sheet 174. Time 12:35-1250. Total footage 40'. 18" CMP. Looked up line with flashlight. 
Located on the southeast comer of parking #88. Line running northeast to open area. Line 
looked good all the way through. 

Sheet 175. Time 1:25-150. Visual report. We looked up the line that was a 15" line running 
under the road from a grate on the south side of Cactus just south of Building 440. The line 
runs southwest for 25' then turns directly west and runs into the pipe running south along the 
fence just east of the guard shack #(blank). Pipe looks good for the first 25' but it turns so we 
can't see past that point. The other end of the pipe ends up running into another pipe so we 
weren't able to send our hose down the line, so we couldn't hook our camera to pull it  through 
that line. 

Sheet 176. Time 2:30-3:15. We will now be pushing our camera up a 12" CMP that runs 
under the Cactus road and goes into the fence that enclosed Building 850. This line is the east 
line. The west line we did earlier today. The south end of the pipe was smashed so we bent 
it out. We cleaned the pipe the other day. So we put back the dirt we pulled out the other day. 
We pushed up the line against the flow going north. Moved to 800 area and dug up manhole. 
Needed to get entry permit but nobody shoed up. End of day 3:45. 

0 
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9/14/87 

Sheet 179. Tape 1725-1945. (Tommy, Fernie, Todd). Total footage 143.8. Got here at 8:OO. 
Went to get water. Checked in at 800 Area. Started TVing. 18" CMP. Line running. 

(Drawing in margin) Time 9:OO. Started TVing. 18" CMP. Located on the north side of 
Building 883. Will be going east in line with flow - pulling with jet truck east - there was last 
week an open pipe - they put a section of in between 2 pipes that was going underneath dirt road 
and paved road going east. Condition of pipe - had a crack at 39' in at 11 o'clock about 5" 
long. At 43' have a small hole in pipe at 3 o'clock. At 72' they had put in a new section of 
pipe going to 102', new pipe length 30' long. Rest of pipe in good shape. Time out of line 
9:50. Moved to (blank)" CMP iine, started cleaning line located on the east side of Building 
883, line running east underneath asphalt just put in - line is full of rock and sand - cleaned for 
2 hours. 

(Drawing in margin) Sheet (blank). Tape 1945-(blank). Time 11:OO. 18" clay. Located on 
the southeast comer of 881. In manhole has 3 pipes going into MH, '1 going south, the one we 
will be TVing first. Will be pulling with jet truck with flow going to open area outside of fence. 
Camera still giving us trouble. Keeps going on and off. We messed with camera trying to get 
it to stay on. Camera seems to have acquired a short because we blew some fuses. We ate 
lunch 12:15 to 12:45. We looked on the map to find out what else we could do while our 
camera is down. Moved to 12" CMP line running east and west south of Building 865. 
Cleaned mud and rocks out of line until 1:45. 

Time 1:55. Moved inside 900 Area to look for lines. Still needed to be cleaned and/or TVed. 
Will be getting a load of water before entering 900 Area. We're on the northeast Perimeter 
Road 2:25. We found outlet for the 18" line that runs under the northeast Perimeter Road but 
we cannot find the inlet. The outlet comes straight out then takes a 45" turn that runs downward 
so we can't shoot our hose up the line to find the other end unless the 45" bend is cut off with 
a torch or something. We moved to the next line north of the 18" pipe which should be a 10" 
CMP pipe that runs on the 'north side of the garage-like structures east next to Building 995. 
We have looked for the 10" line. We have an idea that it ends in a cement box with a cement 
cover which we couldn't remove. We will be moving to the other side of the perimeter fence 
to see if we can find the other end of the 10" CMP pipe which is supposed to end on the east 
side of the new outside Perimeter Road. Time now is 3:OO. Now we're on the outside of the 
perimeter fence. We looked for the other end of the 10" CMP but could not find the east end 
of the pipe. Time now 3:40. End of day. 
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9/15/87 

Arrived at 8:OO. Went to 800 Area. Looked for line in back of Building 881 on south side. 
Looked for 1% hours. Couldn't find entry to 6" line going east - we think it's at roof drain and 
we can't get to it. Time 1O:OO. Moved to the west side of building making sure lines were 
clear. At 11:15 went back to shop to get camera truck Q seal TV. Got back at 12:00, took 
lunch. (Todd, Fernie, and Pat cleaned for one hour on the northeast comer of Building 334 
from 11:15 to 12:10, took lunch.) Started up TV van. T V  went out on us (fuse burned) in 
back. So Tommy went back to shop at 1:15. Left Todd, Pat, and Fernie to clean lines on the 
southwest of Building 773. Cleaned for 2 hours on 18" CMP line running northwest. Got lot 
of sand and rock out of line. I got back at 3: 10 and talked to Norm and Julie and set up some 
more cleaning at Building 771 on the north side. Will start cleaning tomorrow. End of day 
350.  

3 
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9/16/87 

(Tommy, Todd, Pat, and Fernie). Got at parking lot 88 at 8:OO. Talked to Norm. Went to 
Portal #1 to Building 771. Todd had some trouble with GMC wash truck (it kept stalling). 
Truck started running good. Went to get water. 

Time 9:OO. Went to Building 771. Started cleaning at catch basin on the north side. Got some 
trash out of top of C.B. - the C.B. was too small to get in - so Norm had to get monitors to 
check manhole. 

Time 9:30. Went to get monitors. 

Time 1O:OO. Waited for Norm to get hiphighs to go down-MH. Cleaned until 12:OO. Took 
lunch. 

At  12:30 started clegning on same line until 1:15 (cleaned 45 minutes). Moved to 776 to clean 
line. Couldn't find catch basin. We dug all around area and still couldn't find anything. 

(Drawing in margin) Time 2:OO. Cleaned for 2% hours at 900 Area. 12" line. Was the wrong 
line. Then dug around for awhile. Couldn't find any other line. So we packed up and went 
home. Time at end of day 3:45. 
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9/17/87 

(Drawing in margin) (Tommy, Todd, Pat, and Fernie). Tape 1948-2032. Got here at 8:OO. 
Went and got water. Then went to parking lot 88. Started cleaning on 12" CMP pipe line 
running southeast. Cleaned for 1% hours. They called and said that the T V  van was at the east 
gate - went and got the van and headed up to 11 1. 

(Drawing in margin) Sheet 180. Tape 1948-2032. Time 10:30-11: 10. 30" RCP. (TV this one 
on north side, see drawing). Located on the northwest comer of Building 111. Have 2 lines 
running side by side. Will TV one on north side. Condition of pipe - pipe looked good all the 
way down line to-open pit. 

(Drawing in margin) Sheet 181. Tape 2032-2165. Time 11:30. Will be going with flow 
pulling with jet truck going southeast. , Still located on the northwest comer of Building 11 1. 
Flow is running southeast. 30" RCP. To open pit - 2 lines running northeast side by side. 
Condition of pipe - looked good all the way through. Line on south side is in good condition 
also. Time 12:15 took lunch. 

(Drawing in margin) Sheet 182. Tape 2165-2271. Time 1250. 17" by 12" CMP. Located 
on the north side of -Building 334. Total footage 40'. Line running east. Will clean 2 times 
before TVing line. Cleaned until 2:OO. Line running towards 6th Ave. Condition of pipe - line 
looked good - 2:OO until 2:40. 

(Drawing in margin) Sheet 183. Tape 2271-2350. Time 250-3:45. Located on the north side 
of Building 334 running along 6th Ave. - line going south under road going west off of 6th - had 
to dig out end so water can flow out of line. Condition of pipe - had rust all the way through 
pipe. Pipe was in pretty good shape. Total footage 37' 8". 
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9/18/87 

(Tommy, Todd, Pat, Fernie). Cleaned for 5 hours. (Had to shovel sand out of pit and clean 
pit out by hand.) Got here at 8:OO. Went to get water then went to 6th and Sage and started 
cleaning lines going under Sage. Lines are above 3/4 full of sand and rock, had to dig by hand. 

Sheet 184. Tape 2366-2496. Time 2:OO-250. Will start TVing one line going underneath Sage 
St. line running south to north - will be pulling with jet truck, will be TVing line on the east 
side of 6th Ave. Condition of pipe - at 43' in is a wide joint on top, going down is about 2" 
wide, can see rocks and sand between pipes. Also at 50' is a smashed pipe - should be fixed 
so water can flow properly. Will start cleaning on t he  west side of 6th going under Sage - north 
- we will have to dig by hand so water can flow out of line while we clean with jet truck at end 
of pipe on north side of Sage the pipe coming out is lower than that is north of Sage going north 
still - should lower pipe so'water will not build upi back in pipe under Sage. Time 3:OO. 
Cleaned lines for 1 hour. 
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9/21/87 

(Tommy, Todd, Pat, and Femie). Amved at 8:OO. Went to get water. Then went to 6th and 
Sage. Have one more line to TV going under Sage St. - running north hard to dig out rocks and 
sand out of pit. Cleaned until 10:30. Cleaned for 2% hours. 

Sheet 185. Tape 2496-2608. Time 10:45-11:40. 18" CMP. Running north under Safe just 
west side of 6th Ave. will be pulling with jet truck. Condition of pipe - have some small holes 
and dents in line at one foot in and 36' at two o'clock some big dents in pipe and at end of pipe 
was dented at the edges couldn't get camera to go all the way through about 7' of pipe was 
under water moved to 800 area to manhole on the'southeast comer of Building 881 - there are 
3 lines coming into manhole. Time 12:OO took lunch. 

(Drawing in margin) Sheet 186. Tape 2608-2735. Time -12:45. Total footage 50'. 15" steel 
pipe. Will wait for monitors to check manhole - at 1 o'clock monitors got to area pushing by 
hand with 15" skids. Time 1:15-150. Start TV inside manhole will be pushing up 15" steel 
pipe, will be going against flow, can't find other entry into 15" line, we think this is a roof 
drain, will go as far as we can. Condition of pipe - had a small crack at 15' in at 3 o'clock, rest 
of line looked good as far as I could see up line. a 
Sheet 187. Tape 2735-2871. Time 2:OO-2:35. Will be pushing up 10" steel pipe going west 
(will be pushing by hand) located southeast of Building 881. 10" steel pipe. Condition of pipe - 
looked good all the way to 80' in where water was standing in pipe --looks like pipe leveled off 
and started going down - couldn't go any further because of water. 

Sheet 188. Tape 2873-3008. Time 250-3:30. Total footage 151'. 18" clay. Still located on 
the southeast corner of Building 881 in manhole, will be pulling with jet truck south with flow 
to open area. Condition of pipe - had 2 cracks in line at 9' i n  and 100'. Rest of line looked 
good until the end had a crack on top at end. Time 3:45 will get everything picked up and go 
home. 
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9/22/87 

Sheet 189. (Tommy, Todd, Fernie, Pat). Tape 3008-3071. Time 8:45-9:20. 12" CMP. Got 
here at 8:OO to 800 area. 'Went to-get water. Started to TV in 12" CMP line running east under 
new asphalt located on the south side of Building 865 (pull with jet truck). Condition of pipe - 
have a dent at 48' which has a small hole in about Ih" wide - dent hangs down about 3" to 4". 

Rest of pipe looks good. 

Sheet 190. Tape 3071-3233. SD#l to SD#2. Located on the south side of Building 883. 
Cleaned for 1 %  hours. _ .  

Time 1O:OO. Had to dig out the ends and cut a pipe that was coming into 12" concrete. Took 
us until 11:45. Took lunch. 

Time 12:30. Started to TV in 12" concrete pipe running east. Will be pulling with jet truck - 
having camera trouble again - camera keeps going off. Condition of pipe - from SD#1 to SD#2 

line looked good all the way down - had a 22" bend at 24' in looked good - will not be able to 
T V  the rest to the end at open pit. 

_ _  - 

Time 150.  Couldn't T V  from SD#2 to SD#3. Will start cleaning 12" RCP south of Building 
883 the line we just got through TVing. Time. 2: 15. 
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9/23/87 

Sheet 191. Tape 3233. (Tommy, Todd, Fernie, and Pat). Got here at 8:OO. Went to get 
guards at 800 Area then went to get water - went to the south side of Building (blank) outside 
of fenced area. Started cleaning on 10" CMP pipe. Time started cleaning 10:45 (had to wait 
for monitors). Will stay and clean line. Line has a lot of sand and rock in pipe. 

@rawing in margin) We go in about 450' in and clean as much as we can - every time we jet 
up line lots of rock and sand comes out of 10" line that runs north to south. Will try to set up 
TVing line for Thursday or Friday. The back hydraulic hose broke in the back at 3:OO will head 
back to shops). Clean at same line all day. Time spent'cleaning line: 1O:OO-3:OO. Will be 
going home at 3: 10. 

... 
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ATTACHMENT 1 
Transcribed from VSR Field Notes of 

Storm Sewer Cleaning and Video Survey 
Rocky Flats Environmental Technology Site Industrial Area 

9/24/87 

(Tommy, Todd, and Fernie). Got here at 8:OO. Went to 888 to pick up guards and talked to 
Norm about what's going on - went to get water.. We will start to T V  12" CMP located on 
Cactus Ave. Line will be running southeast going under Cactus Ave. to open pit. Will start 
just south of Building 664 just outside of fence. 

Sheet 191. Tape 3233-3302. Time 8:40-9:25. Condition of pipe - line looked good all the way 
to end - at end pipe was dented down about 3" to 4". Couldn't take camera out of end. Will 
move to different area. Total footage 60'. 

(Drawing in margin) Sheet 192. Tape 3302-3352. Time 9:45-1O:lO. Total footage 33.6. 
Moved to parking lot 850. Will TV a 12" clay pipe.running east to manhole inside fence in  
back of Building 850. Will push up by hand as far-as possible pushing east to'MH with flow. 
Condition of pipe - looked good all the way to manhole. 

(Drawin; in margin) Sheet 193. Tape 3352-3503. Time 10:40-11:15. 12" CMP running 
northeast to open area just south of Central Ave. and on the northeast corner of Building 880 
going northeast under parking lot. Condition of pipe - at the beginning of pipe going in from 
southwest side is smashed down 2" to 3". Will have to take off skids with flow. At 12' in have 
a 22" turn to the north with rough joints at 30' wide joint - 45' have a crack that goes all around 
pipe and a long one that goes for 3' then ends. At  57' wide joint - 70' wide joint all around 
joint. Total footage 93'. 

Sheet 193. Tape 3503-3635. Time 11:25-12:OO. 12" CMP. Located on the northeast corner 
of Building 112 on 4 t h  Ave. just west side of 4 t h  Ave. - will be pushing in  as far as possible 
wi th  12" skids - will be pushing south against flow - there is no entry from south end Qust north 
of Central). . 

Condition of pipe - at 10' in have a wide crack all round the pipe, can see sand and rock i n  
crack. At 23' couldn't push because of sand and rock in bottom of pipe. Looks like 5' in more 
there is a tap coming in from the west about 1 o'clock. 

Time 12:30. Started cleaning line located on the southeast side of Building 112 on 4 t h  Ave. to 
open area. Time spent cleaning from 12:30 to 3:30, went to 400 area to see if we can float a 
line down from Building 448 south to outside of fence. 
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ATTACHMENT 1 
Transcribed from VSR Field Notes of 

Storm Sewer Cleaning and Video Survey 
Rocky Flats Environmental Technology Site Industrial Area 

Got here at 8:OO. Went to get water. Then went to Building 418. Started to set up - had to 
wait for monitors until 9:30, then we went down the manhole to see what we needed to start 
TVing. Time 9:30. 

There was water setting in manhole over top of pipe, about 10" of water on bottom of manhole - 
8" CMP going out is full of water so we send up jet up line about 400' - had to string out 100' 

of hose just to get to manhole - shot it up line twice, nothing came back and water didn't go 
down any. Time 9:30-11:30. 

." 

Time 12:15. Started cutting out top of pipe so we can fit camera in line - there was about 4" 
of CMP pipe we had to cut out. Took until 1:45, waited for Norm to get pump so we can pump 
out water sitting in line-to TV line. 

Time 1:50-3:OO. Tried to float a line to other manhole (would not go). Wait for monitors. End 
of day 3:25. 
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ATTACHMENT 1 
Transcribed from VSR Field Not& of 

Storm Sewer Cleaning and Video Survey 
Rocky Flats Environmental Technology Site Industrial Area 

9/28/87 

(Tommy, Todd, and Fernie). Got here at 8:OO. Got water. Then went to Building 448. Had 
to wait for monitors to get in manhole until 9:45, then went outside manhole. Located on the 
south side of Building 440 outside of fenced area. Went to outside manhole to jet up and string 
through so we.can get jet hand all the way to manhole outside of fenced area. Time 12:00, went 
to lunch. 

Time 12:35. Shot up jet hose to outside manhole. Took about 1 hour. Got stuck a few times. 

Drawing in margin) Sheet 195. Tape 3625-4391. 10" CMP. Located south of Building 440 
outside of fenced area. Will be pulling north against the flow with jet truck. Total footage 
450', total footage of line 650'. Condition of pipe - has a-lot of-low areas all up the pipe in 
sections - had some wide joints. Could only get up line 450'. Jet truck wouldn't pull-any more 
(got 450' in line). 

From 2:OO until 3:30 got stuck pulling back for about 1 hour to get out - the front clip broke 
in front cable - have to get PM monitors. End of day, have to get monitored out. Time 3:SO 
until  4:45. 
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ATTACHMENT 1 
Transcribed from VSR Field Notes of 

Storm Sewer Cleaningaud Video Survey 
Rocky Flats Environmental Technology Site Industrial Area 

J 

9/29/87 
\ 

(Tommy, Todd, and Fernie). Got here at 8:OO. Went to get water. Talked to Norm, went to 
900 Area to do 30” RCP. 

Time 9:OO started stringing line through pipe about 400’. Then went back to get rope from 
truck - seen Nom,  he wanted us to go back to Building 448 to finish up rest of line from 
yesterday (9128187) (was going to finish up rest of lines we needed to - they decided not to). 

Time 1O:OO. Went to Building 448. - -._ Had to wait for monitors to check manhole. Took lunch 
at 11:30. 

Monitors came at 12:OO. Got everything ready for us. . 

Time 12:40. Continue sheet 195 from 9/28/87, total footage from 9/28/87 450’. Tape 4391. 
String line from manhole #2 to manhole #l .  Get winch cable pull back to manhole #2. Hook 
up to T V  cable and then pull to manhole #l.-.Hook up to TV and then start reverse pulling. 

Time 1:45. Shoot jet hose in to manhole #2 to #1 - the winch wouldn’t start so had to work on 
that until 2:45. Started to pull cable but hose kept on getting stuck. So we unhooked it  and sent 
rope throughout that all the way through. 

Time 4:OO. Wait-for monitors;-.End of day 450. .. _ _  
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ATTACHMENT 1 
Transcribed from VSR Field Notes of 

Storm Sewer Cleaning and Video Survey 
Rocky Flats Environmental Technology Site Industrial Area 

9/30/87 

Got here at 8:OO went to Building 448. Talked to Norm - he went to get monitors to check out 
manhole monitors - came at 8:45 to the manhole in Building 448 - went to check manhole 
outside of fence. Time 950. 

Sheet 195. Tape 4391. Time 10:30. Located pulling from Building 448 reverse pull - pulled 
up once and only went 68' - got stuck - pulled it back to manhole - taped up ends - will try 
again. 

Time 11:15 - (l2:15 Todd and Pat went to Body Count) Went up to 516', couldn't go any more 
because of dent on top of pipe at 516' - our camera was too big to go through - will pull back 
and put 6" skids and try again. 

Time 12:30. Will try again after lunch. Will take lunch 12:50 until 1:30. Went to hook up 
6'' skid on camera. Took until 2:20. Will start pulling with TV van. Having trouble with light 
head - won't turn on -.can't get light head to work (going home). Total footage 516'. 

. _ _  
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ATTACHMENT 2 

VSR Inspection and Work Reports 
Rocky Flats Environmental Technology Industrial Area 
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FOR INSPECTOR 
I 

Y 5  
d t4 (,.GI L\I ~ 

t MAIJHOLE T O T A L  F O O T A G E  M A N H O L E  

9 CLOCK 
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OPERATOR DATE - 
7- 2 (=7-L?7 

SHEET NO.  

// --7 
PIPE S I Z E  & TVPE 

FOOTAGE 

FJO. \ 

i 

C O D E  
I N F L T  

G.P.M. 
LOC.  LOCK1 :I I 

PIC. 

- 
R EMAR KS 

I.". I I 
I I I 

I I 

NOTES 

C L E A N L I N E S S  - 
C O N D .  O F  L I N E  - 
G R A D E  - 
C O N D .  O F  M.H. - 

CODE 

L - Leak T - Taps 
C - Cracked Pipe R - -  R O O I S  

C LP -Collapsed  PI^! Y - Y's 
O J  - Uflset Jo in t  
WJ - Wide Joint 

L A  - L 3 w  Area 
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INSPECTION AND WORK REPORT 

I N S P E C T O R  
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G.P.M.  
REMARKS 

PIC.  
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---- -- 

I 

NOTES 

G R A D E  - 

COND. OF M.H. - 
I 

CODE 

L - Leak  r - Taps 
C - Cracked P I ~ P  R .- Roots 
CLP-Collapsed PI;II! Y - Y's 

O J  - Uffset  Joint 
W J  - Wide J o i n t  

LA - L3w Area 

COMMENTS 
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INSPECTION AND WORK REPORT T - ~  - I q, - ~2159 b 
A. I 

F O R  INSPECTOR O P E R A T O R  OAT E 
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PIPE s i z E  L TVPE T O T A L  F O O T A G E  MAfJHOLE M A N H O L E  ' I -  
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TO 
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FILM V 
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INFLT 
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NO. 
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I 
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--- 
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N O T E S  

C L E A N L I N E S S  - 

C O N O .  OF LINE - 

G R A D E  - 

C O N O .  O F  M.H. - 

R E M A R K S  

. 
CODE 

L - Leak T - Taps 
C - Cracked Pipe .  R .. R O O I S  
CLP-Collapsed PiIw Y - Y's 
OJ - Ullset Joint 
WJ - Wide Joint 

L A  - L ~ w  Area 

~ 

COMMENTS 
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FILM 
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P I C .  
NO. 

I 

0 
R 
rn 
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I 
I 

- .  

/ 

I I I I I 1 

NOTES 

G R A D E  - 

C O N D .  O F  M.H. - 
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L - Leak r - ~ a p s  

CLP-Collapsed P i p i  Y - Y's 
C - Cracked Pipe R .. R O O I S  

O J  - U f f s e t  Join! 
WJ - Wide Joint 
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R E M A R K S  

CODE 

L - Leak T - Taps 
C - Cracked Pipe R .. R o o t s  
CLP-Collapsed Pip!  Y - Y's 
O J  - Uffset  Join1 
W J  - Wide Joint ' 

L A  - L o w  Area 

COMMENTS 
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C O N D .  O F  M . H .  - 
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L - Leak T : Taps 

CLP-Collapsed PIIN! Y - Y's 
C - Cracked  pip^ R .- R O O I S  

OJ - Uffset Joint 
W J  - Wide Joint 

L . .  - L3w Area 
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NOTES 

G R A D E  - 

C O N D .  O F  M.H. - 

CODE 

L - Leak r - 
C - Cracked Pipe R .- Roots  
C LP-Collapsed Pilit: Y - Y's 
O J  - Ulfset Joint 
WJ - Wide Join! 

L A  - L 3 w  Area 
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CODE 

L - Leak T - Taps . 
C - Cracked Plpe R .. ROOIS 
C LP -Collapsed Pi;w Y - Y's 
O J  - U f f s e t  Joint 

WJ - Wide Join! 
L A  - L3w Area 

COMMENTS 
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L - Leak T - Taps 
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O J  - Uffset Join1 
WJ - Wide Joint 

L A  - L 3 w  Area 
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C LP-Collapsed  PI;^ Y - Y's 
C - Cracked PIPP R .- Roots 

O J  - Uffset Joint 

WJ - Wide Joint 
LA - Low Area 

COMMENTS 
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FL!C)NO. O F  LINE - 

G R A D E  - 

C O N O .  OF M.H. 1' 

CODE 

L - Leak T - Taps 
C - Cracked PIPP R .- R O O I S  
CLP-Collapsed Pipi! Y - Y's 
O J  - Uffset Joint 
WJ - W i d e  Joint 

LA - LCIW Area  

COMMENTS 
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, F O R  I N S P E C T O R  

MArJHOLE T O T A L  F O O T A G E  
O L i  c ( /  

M A N H O L E  ' 
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V.S.R. C O R P O R A T I O L  
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O P E R A T O R  O A T  E 
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NO. 1 
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FILM 

INFLT 
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I 
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C L E A N L I N E S S  - 

C O N D .  O F  L I N E  - 
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CODE 

L - Leak r 
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OR INSPECTOR 
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M A N H O L E  ' M A I J H O L E  T O T A L  F O O T A G E  

- 
OPE R A T O R  D A T E  
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1 -- .Y- L.r -237 

SHEET NO.  PIPE S I Z E  & TYPE 

R EMAR KS 
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. ". 

COMMENTS 
- ~- CODE 

LEANLINESS - c OND. O F  LINE - 
GRADE - 

COND. OF M.H. - 

L - Leak r - Taps 
C - Cracked Pipe R - -  R o o t s  
CLP-Collapsed Pipi! Y - Y's 
O J  - O f f s e t  Joint 
WJ - Wide Joint 

~ - . - -  
L A  - Low Area 

-- 



~~ 

NOTES 

CLEANLINESS - 

COND. O F  L I N E  - 

G R A D E  - 

COND.  O F  M.H. - 

CODE 

L - Leak ' r - TJPS 

C LP-Collapsed Pqic Y - Y's 
C - Cracked Plpe R .- R O O I S  

O J  - O f f s e t  Join1 
W J  - Wide Joint 

LA - L3w Area 



O R  INSPECTOR 
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U 

MAI4HOLE T O T A L  FOOTAGE 
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G R A D E  - 

C O N D .  OF M.H. - 

CODE 

L - Leak T - Taps 

CLP-Collapsed Pipi! Y - Y's 
C - Cracked Plpe R .- R O O I S  

OJ - ,Uffset Joint 
W J  - Wide Joint 

L A  - L 3 w  Area 
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N O T E S  

C L E A N L I N E S S  - 

CONO.  O F  L I N E  - 

G R A D E  - 

C O N D .  OF M.H. - 

CODE 

L - Leak T - Taps 

CLP-Collapsed Pqiii Y - Y's 
C - Cracked P I ~ P  R .- ROOIS 

O J  - Uffset  Joint 
WJ - Wide Joint 

L A  - L o w  Area 
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N O .  

! 

!. 

.- 

I 

% 
MH a 

&- ,/e# n /- /-;,if? _,' .-/ 
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I N F L T  

LOC.  C . P . M .  
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NOTES 

G R A D E  - 

C O N D .  O F  M.H. - 

CODE 

L - Leak r - ~ a p ~  

C LP-Collapsed P i p !  Y - Y'r 
C - Cracked Pipe R .- R O O I S  

O J  - Uffset Joint 
WJ - Wide Joint 

L A  - L3w Area 
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NOTES 
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C O N O .  O F  L I N E  - 
G R A D E  - 

C O N O .  OF M . H .  - 

~ _ _  

CODE 

L - Leak T - Taps 
c - Cracked P I ~ P  R - -  R O O U  
C LP -Collapsed Pllrt: Y - Y's 
O J  - O f f s e t  Join! 
W J  - Wide Joint 

L A  - L3w Area 

._ .. . . ._ 
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C - Cracked P i p e  R - -  Roots 

O J  - U f l s e t  Joint 
WJ - Wide Joint 

LA - LCIW Area 
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CODE 

L - Leak T - Taps 
C - Cracked P ~ p e  R .- Roots  
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k - / Q -  2 7  

SHEET N O .  

,\- 1 7  
M A N H O L E  MAfJHOLE T O T A L  FOOTAGE PIPE S I Z E  & TYPE 

I +  zf=- 
w t  G w o  / 0% 

2= TO * 
rIo. 2 NO.  2 

FILM 
NO. io% FOOTAGE C O O E I C L o C K ,  I LOC. PIC.  

INFLT 

G.P.M. 
REMARKS 

Y 

0 1  - 
P 
rn 
0 
-I 

IH 
0 
n 
n 
r 
0 
z 

/ 

NOTES 

G R A D E  - 
COND. O F  M.H. - 

CODE 

L - Leak T - T a p s  
C - Cracked Pipe R -- ROOIS 
C LP-Collapsed Pilie Y - Y ' s  
O J  - Offset Joint 
WJ - Wide Joint 

L A  - L o w  Area 



V.S.R. CORPORATION 

FOR 

I? /  \I- I . $\ 'A < 
M A N H O L E  ' MAr4HOL.E 

OPERATOR , D A T E  INSPECTOR 
-. 

8- / a  -&7 
SHEET NO. T O T A L  F O O T A G E  PIPE S I Z E  & TYPE 

MH 
NO. 

L 

NOTES 

C L E A N L I N E S S  - 

COND.  OF L I N E  - 
G R A D E  - 

C O N D .  OF M.H. - 

CODE 

L - Leak T - T a p s  
C - Cracked Pipe R -- R O O I S  
CLP-Collapsed Pipe Y - Y's 
OJ  - Offset Joint 
WJ - Wide Joint 

L A  - L&v Area 



O R  

 MANHOLE^ MAIJHOLE 

INSPECTOR OPE R A T 0  R O A T €  

/ / 
i ---7 2- 26 -a.7 

TOTAL FOOTAGE PIPE S IZE & TYPE SHEET NO. 

i 

'9 FOOTAGE 

F I L M  
NO. 

INFLT 

COOEICLOcK I LOC. P I C .  G.P.M. R €MAR KS 

NOTES 

I 

E A N L I N E S S  - 

N O .  O F  L I N E  - 

I I 

G R A D E  - 

C O N O .  O F  M.H. - 

CODE 

L - Leak T - Taps 

CLP-Collapsed Pqir 'f - Y's 
OJ - Offse t  Join1 
WJ - Wide Joint 

C - Cracked Pipe R - Roots 

L . .  - L 3 w  Area 

COMMENTS 



I I 
I eaiy - 

-I 
- 'H'W 30 'ON03 

- 30VtJ9 

- 3 N I l  JO 'ON03 

- S S 3 N I l N V 3 1 3  

S310N 

. 
I 

1 

i l  
I 
I i 

I 
! -- 
I -. 

! I ! I  

/ 

'ON 
01 ,* 'OrJ 



V.S.R. CORPORATION 
Video Sewer Renovation Contractors 

11780 Wadsworth P.O. Box 267 Broomfield, Co. 80020 (303) 466-341 1 
%fc 35-9'& 3g4y 

O R  INSPECTOR 

LC.I I) I / \ !  TIL& 

CLOCK 

OPERATOR D A T E  

/ , 

P-7 t i - m - 8 7  
M A N H O L E  ' 

d 
rro. 

M H  

SHEET N O .  MAIJHOLE T O T A L  F O O T A G E  PIPE S I Z E  & TYPE - C w ,P TO 6- I /  
N O .  3 AL3c1. (0 

FILM 
NO. 

INFLT 

LOC. G.P.M. 
FOOTAGE REMARKS CODE 

P I C .  
NO. I 

NOTES 

G R A D E  - 
C O N D .  O F  M.H. - 

CODE 

L - Leak 
C - Cracked Pipe R - R O O I S  

OJ - Uffset Joint 

T .- Taps 

C LP-Collapsed Pili t  Y - Y ' s  
L A  - LCIW Area 

.. WJ - Wide Joint 

~ ~~ 

COMMENTS 



1 

FOR INSPECTOR 

-. 
i: t 'C\L, ,  <\,A\ 

M A N H O L E  ' MAIJHOLE T O T A L  F O O T A G E  

OPERATOR OAT E 
.- I - 

/7 g - a -  g 7  
SHEET NO. PIPE SIZE 6 TVPE 

i I +--- 

NOTES 

C L E A N L I N E S S  - 

COND.  O F  L I N E  - 

G R A D E  - 

COND.  O F  M.H. - 

R EMAR KS 

CODE 

L - Leak . _  T - T a p s  
C -Cracked Pipe . - R  -- R o o t s  

O J  - Offse t  Joint 
W J  - Wide Joint 

C LP-Collapsed Pilit  Y - Y's 
L A -  LCIW Area 

I 

~ 

COMMENTS 



MAIJHOLE MANHOLE 

- 
/"----7 b-2/-& 7 

T O T A L  F O O T A G E  PIPE S I Z E  6 TVPE SHEET N O .  

.... 

4 
...,... 

1 /I P- 5w <l&7/3  1 / 4  TO Ff 
NO. 2 

F I L M  
NO.  

I N F L T  

LOC . G.P.M. 
FOOTAGE CODE REMARKS 

P I C .  
N O .  

P 

I 

I '  I I I I 
I 
! 
I I 

I I I I I 

NOTES 

G R A D E  - 

C O N O .  O F  M.H. - 

CODE 

L - Leak T - T a p s  
C - Cracked Pipe R -Roots 
CLP-Collapsed Pipe Y - Y's 
OJ - Offset Joint 
WJ - Wide Joint 

L A  - Low Area 

COMMENTS 



--- 

V.S.R. Video Sewer CORPORATION Renovation Contractors 0 CLOCK 
11780 Wadsworth P.O. Box 267 Broomfield, Co. 80020 (303) 466-341 1 

INSPECTION AND WORK REPORT \\,s\s b 

FOR INSPEC TOR OPERATOR DATE 

8 - 2 / - & 7  
SHEET NO. 

9-+- 
MAlJHOLE TOTAL FOOTAGE PIPE S IZE 6 TVPE 

\ \  
MANHOLE 

r 

i 

*F 
yo' /.ff c 

l o O J L C 1  ,*,/11 CI (0 

TO 
NO. 

FILM 
No' ' INFLT 

L o t .  . G.P.M. 
REMARKS FOOTAGE CODE c L o c K .  

. PIC.  
NO.  

. .  4 

3 c 1 %  . I L L # , < ,  \A ern f,,, 
I 1 

I I I I I 

NOTES 

C L E A N L I N E S S  - 

COND.  O F  L I N E  - 
G R A D E  - 
COND.  O F  M . H .  - 

CODE 

L - Leak T - T a p s  

CLP-Collapsed Pilie . Y - Y's 
OJ  - Offset Joint 
WJ - Wide Joint 

C - Cracked Pipe R - Roots 

L A  - LDW Area 

~ 

COMMENTS 



V.S.R. CORPORATION 
Video Sewer Renovation Contractors 

11780 Wadsworth P.O. Box 267 Broomfield. Co. 80020 (303) 466-341 1 

O R  INSPECTOR 

; '  

MAIJHOLE T O T A L  FOOTAGE 

CLOCK ' 
4 

OPERATOR OAT€ 

B-2/47 ' 
SHEET NO. 

79 
PIPE SIZE & TYPE 

, ;rF 
NO. Y l  l lG 

6 TO 
r r 0 . Z  

1 I I I FILM I I 

d. 
MH 

I I I I I I 
I I 

NOTES 

LEANLINESS - ' c OND. O F  LINE - 
G R A D E  - 
COND. OF M . H .  - 

CODE 

L - Leak. T -Taps 

CLP-Collapsed Pilie ' Y - Y's 
O J  - O f f s e t  Joint 
WJ - Wide Joint 

C - Cracked Pipe R - Roots 

LA-  Low Area 

I I 



FOR INSPECTOR 

. .  

M A N H O L E  ' MAIJHOLE T O T A L  F O O T A G E  

&4 F L P - I S . ' .  

NOTES 

C L E A N L I N E S S  - ' 

CONO. OF L I N E  - 
. - . G R A D E  - 
:: r&INO. O F  M.H. - 
;: _!..I. '..; 

OAT E 

,Q- 24 -5/7 
SHEET NO.  

OPERATOR 

+&kn/n 4 
PIPE S I 2 4  6 TYPE I .  

CODE. 

L - Leak T - T a p s  
C - Cracked Pipe R - Roots 
CLP-Collapsed Pilie Y - Y's 
O J  - Offset Joint 
W J  - Wide Joint 

LA-  Low Area 

COMMENTS 



V.S.R. CORPORATION 
Video Sewer Renovation Contractors 

11780 Wadsworth P.O. Box 267 Broomfield, Co. 80020 (303) 466-341 1 

INSPECTION AND WORK REPORT 
OR INSPECTOR 

T O T A L  FOOTAGE 

OPERATOR OAT E 

I, o m m o  17- 24- 24' 
PIPE S IZE T V ~ E  SHEET NO. 

TO 
NO. / NO. 

EANLINESS - 

NO. O F  LINE - 
GRADE - 
COND. O F  M.H. - 

3 NO. 

L - Leak T -Taps 

CLP-Collapsed Pipe Y - Y's 
OJ - Offset Joint 
WJ - Wide Joint 

C - Cracked Pipe R - R O O I S  
__ 

LA- Low Area 

REMARKS 

, 

NOTES CODE 
COMMENTS 



NOTES 

CLEANLINESS - 

CONO. OF L I N E  - 

COMMENTS 
CODE 

G R A D E  - 
. COND.  O F  M.H. - 

L - Leak T - T a p s  

CLP-Collapsed Pipe Y - Y's 
C -.Cracked Pipe R - Roots  . 
OJ - Offset Joint 
WJ - Wide Joint 

LA - Low Area 



. .,.. . . .  . . . .  . .  

V.S.R. CORPORATIOIV, .' ' 2 ;  ! ' 

Video Sewer Renovation Contractors /@ 4 - 4@0 ?. . . 
i 11780 Wadsworth P.O. Box 267 Broomfield, Co. 80020 ( 3 4  466-341'1 -5 . . ' 

INSPECTION AND WORK REPORT 4 . 
FOR INSPECTOR 

LIL, 1 
MANHOLE MAIdHOLE TOTAL FOOTAGE 

72 / TO ?+= 
NO. 2 F 

rJo.  3 

CLOCK 

OPERATOR OAT E - /e 9- 36-97 
PIPE SIZE'& TYPE SHEET NO. 

mi7 

'T FOOTAGE 
NO 

0 
II 
m 
0 
4 

- 

I g  
0 
n 
n 
r 
0 
9 

FILM 
NO. 

INFLT 
C O O E ~ C L o C K , ~  I LOC. PIC. G.P.M. REMARKS 

I 

1 I I I I 1 

NOTES 

G R A D E  - 

' C O N D .  OF M.H. - ! 
. .  

CODE 

L - Leak T - T a p s  

CLP-Collapsed Pilie Y - Y's 
O J  - O f f s e t  Joint 
W J  - Wide Joint 

C - Cracked Pipe R - Roots  

LA - Low Area 

COMMENTS 



/ 

FOR INS'PECTOR OPERATOR 

/- 
MAr4HOLE T O T A L  F O O T A G E  PIPE SIZE 6 T Y P E  

/ f  / c n n  4 TO 
NO. 3 if 

P I 0  2 

D A T E  

8-26 - 8 7  
SHEET NO.  

1 I I I I I 

i 
I 

NOTES 

CLEANLINESS - 

CONO. OF L I N E  - . 

G R A D E  - 
CONO. OF M.H. - 

_..- 

CODE 

L - Leak T - T a p s  

CLP-Collapsed Pilie Y - Y's 
C - Cracked Pipe R - Roots 

O J  - Uffset Join1 
WJ - Wide Joint 

LA - Low Area 

COMMENTS 



O R  

MAr4HOLE 
c 

MANHOLE 

OATE - 
b.2h .ti7 

INSPECTOR OPERATOR 

/7 
T O T A L  FOOTAGE PIPE SIZE & TYPE SHEET NO. 

I K I U l  m/3 1223 * TO 
NO.  2 

F I L M  
NO. 

I N F L T  

LOC. G.P.M. FOOTAGE CODE R EMAR KS 
PIC.  
NO. 

I 
- I 

NOTES 

G R A D E -  : 

CONO.  O F  M.H. - 

CODE 

L - Leak T - T a p s  
C - Cracked Pipe R - Roots ,  
C LP-Collapsed Pipe Y - Y ' s  
OJ - Uffset Joint 
WJ - Wide Joint 

L A  - Low Area 

COMMENTS 



. -  

V.S.R. CORPORATION 
Video Sewer Renovation Contractors 

11780 Wadsworth P.O. Box 267 Broomfield. Co. 80020 (303) 466-341 1 
CLOCK n e 

INSPECTION AND WORK REPORT GL j 3 ; ~ i -  
FOR I N S PEC T,O R OPERATOR OATE 

\ , -  /- g-96-87 
M A N H O L E  

/s NO. 

MAr4HOLE T O T A L  FOOTAGE PIPE S I Z E  & TVPE SHEET NO. 

TO 

REMARKS 

I I I I - 

NOTES 

CLEANLINESS - 

CONO. O F  L I N E  - 
G R A D E  - 

COND.  O F  M.H. - 

CODE 

L - Leak T - T a p s  
C - Cracked Pipe R - Roots 
CLP-Collapsed Pilie Y - Y's 
O J  - Offset Joint 
WJ - W i d e  Joint 

LA - Low Area 

~ 

COMMENTS 
---. 



V.S.R. CORPORATIOhj- b. 
Video Sewer RenovatioqContractors ICI/1L qoq6 - 

11780 Wadsworth P.O. Box 267. Broomfield. Co. 80020 (303) 466-3411 

O R  INSPECTOR 

Q U L V .  I/ C L  15 
M A N H O L E  I MAIJHOLE T O T A L  F O O T A G E  

I 

CLOCK 

OPERATOR OAT E 

/ 
9- S6- &7 

SHEET N O .  
/4 
PIPE S IZE 6 T Y P E  

'AGE CODE CLOCK 

I 
I N F L T  

G.P.M. 
REMARKS 

I 

--- a J*J 
1 I I 

NOTES 

EANLINESS - 

NO.  O F  L INE - 
GRAOE - 
COND.  O F  M.H. - 

CODE 

L - Leak T -Taps  
C - Cracked Pipe R - Roots  
C LP-Collapsed Pqir Y - Y's 
O J  - Offset Joint ' L A -  Low Area 
WJ - Wide Joint 

COMMENTS 



FOR 

I, ,\. 4 I . /  \ I  \. 

M A N H O L E  .' MAtJHOLE 

PJO. I TO N O .  30 ."- 

INSPECTOR OPE R A T 0  R D A T E  - 
/--7 g.36-a-7 

T O T A L  F O O T A G E  PIPE S IZE 6 T Y P E  SHEET NO.  

N O .  4 

I 

REMARKS 

. .  t-- i 

I 
I MH 

YO. 

dl I I I I I 

NOTES 

CLEANLINESS - 

CONO. O F  L I N E  - 

G R A D E  - 
C O N D .  O F  M.H. - 

CODE 

L - Leak T - T a p s  
C - Cracked Pipe R - Roots  
CLP-Collapsed Pilie Y - Y ' s  
O J  - Offset Joint 
WJ - Wide Joint 

L A -  LCIW Area 

COMMENTS 



V.S.R. CORPORATION 
Video Sewer Renovation Contractors 

11780 Wadsworth P.O. Box 267 Broomfield. Co. 80020 (303) 466-341 1 
INSPECTION AND WORK REPORT 

OR INSPECTOR 

/ M A N H O L E  MAtJHOLE TOTAL FOOTAGE 

CLOCK 
a 0 ' 6 8  

OPERATOR DATE 

7 - w  (qe-26 - 4 7  
PIPE S I Z E  & TGPE 

NOTES 

4 

.- 
COMMENTS 

CODE 

.1 

I 
0 
n 
n 

0 
I 

r 

, I l l  i '  

I I I . - - I  

REMARKS 

EANLINESS - 

N O .  O F  L I N E  - 
G R A D E  - 
COND.  O F  M . H .  - 

L - Leak T - T a p s  
C - Cracked Pipe R -Roots  
CLP-Collapsed Pipe Y - Y's I- -- 

I O J  - Uffset Joint 
W J  - Wide Joint 

L A -  L3w Area 

I I 



V.S.R. Video Sewer CORPORATION Renovation Contractors 0 CLOCK 
11780 Wadsworth P.O. Box 267 Broomfield. Co. 80020 (303) 466-341 1 

INSPECTION AND WORK REPORT 6 s  

FOR INSPECTOR OPERATOR DATE 

(7d g -26-2) 
M A N H O L E  MArdHOLE T O T A L  FOOTAGE PIPE S I Z E  L T Y ~ E  SHEETNO.  , 

F u  

~ 

rao. 

i ! I 

REMARKS 

- i 

NOTES 

C L E A N L I N E S S  - 

COND.  O F  L I N E  - 
G R A D E  - 

C O N D .  O F  M.H. - 

CODE 

L - Leak T - T a p s  

CLP-Collapsed Pipe Y - Y's 
OJ - Offset  Joint 
WJ - Wide Joint 

C - Cracked Pipe R - R O O I S  

LA - Low Area 

~ 

COMMENTS 



V.S.R. C O R P O R A T I O L  y230- cl 3zG 
Video Sewer Renovation Contractors /Q,@G 

11780 Wadsworth P.O. Box 267. Broomfield. Co. 80020. (303) 466-3411 

MANHOLE MAI4HOLE 

O R  I INSPECTOR I OPERATOR 1 ~~ ~ OATE 

SHEET NO. TOTAL FOOTAGE PIPE S I Z E %  TYPE 

9? 

3; 

INFLT 

G.P.M. 
F 0 OT A G E C 0 DE IC OC 

I 1-1 

I ---- 
I 

I I I l l  I 

NOTES 

R EMAR KS 

CODE 

N O .  OF L I N E  - 
G R A D E  - 

COND.  OF M.H. - 

L - Leak T - T a p s  

CLP-Collapsed Pqie Y - Y's 
C - Cracked Pipe R - R o o t s  

OJ - Uffset Joint 
WJ - Wide Joint 

LA - Low Area 

I I 



FOR INSPECTOR 

MArJHOLE T O T A L  FOOTAGE 
' f I L i  I 

M A N H O L E  ' 

I I I I I 

OAT€ 

/ 
5.27.57 

SHEET NO. 

OPERATOR 

1- 
PIPE S I Z E  6. TYPE 

I 
I 
i 

NOTES 

C L E A N L I N E S S  - 

COND.  OF L I N E  - 
G R A D E  - 
COND.  OF M.H. - 

CODE 

L - Leak T -Taps 
C - Cracked Pipe R -Roots  
C LP-Collapsed Pqiu Y - Y ' s  
O J  - Uffset Joint 
WJ - Wide Joint 

LA-  L a w  Area 

' COMMENTS 



V.S.R. CORPORATION 
Video Sewer Renovation Contractors 

11 780 Wadsworth P.O. Box 267 Broomfield. Co. 80020 (303) 466-341 1 
INSPECTION AND WORK REPORT 

O R  

MAIJHOLE M A N H O L E  

CLOCK - 0 1 . 1 1  

INSPECTOR OPERATOR D A T E  

8- 2 7 - 8 7  
- 
/ *  / 

SHEET N O .  T O T A L  F O O T A G E  PIPE S I Z E  6. TYPE + 
(MA3 

d I f  
r4o.- 7 $  To NO.  2 

FILM 
NO. 

INFLT 

G.P.M. REMARKS '2 FOOTAGE CODE cLocK,- 
LOC. 

PIC. 
NO. \ 

41 \4 + 
\ 

I 

I 
NOTES 

EANLINESS - 

NO. O F  LINE - 
GRADE - 

COND. O F  M.H. - 

CODE 

L - Leak T -Taps 

CLP-Collapsed Pilie Y - Y's 
OJ  - Offset Join1 
WJ - Wide Joint 

C - Cracked Pipe R - R o o t s  

LA - LDW Area 

COMMENTS 



- 
M A N H O L E  MAr4HOLE 

~~ 

SHEET NO. 
/T 

T O T A L  FOOTAGE PIPE SIZE 6 TYPE 

3 

4 TO * 
PIO. 2 NO. 2 

NOTES CODE 

CLEANLINESS - L - Leak T - T a p s  

/ 

4 3 /d"A/ / 7  ( H1 n 

CONO. O F  L I N E  - 
G R A D E  - 

COND.  OF M.H. - 

'T NO. 

C - Cracked Pipe R - R o o t s  
C LP-Collapsed Pilie Y - Y ' s  
OJ  - Offset Joint 
WJ - Wide Joint 

LA - Low Area 

FILM 
NO. 

INFLT 

A O T A G E  CODE1cLoCK I LOC. PIC. G.P.M. REMARKS 

I 

~ 

COMMENTS 



43 1 \ - 4 % ~  qbO) ,  Video Sewer Renovation Contractors 4 c - V.S.R. CORPORATION 
11780 Wadsworth P.O. Box 267 Broomfield. Co. 80020 (3 3) 466-341 1 - ;rs 

INSPECTION AND WORK REPORT fl,hL 9; 70 
DATE F O R  INSPECTOR OPERATOR 

/ 
O L V t I  % \  L A  \ b- 2% e7 

MANHOLE ' MArJHOLE TOTAL FOOTAGE PIPE S I Z E  6 TYPE SHEET NO. 

# 
rdo. 

G.P.m. 
P I C .  
NO. 

INFLT 
- - .. 

I I 
I 

NOTES 

G R A D E ' -  

COND.  O F  M.H. - 

REMARKS 

CODE 

L - Leak T - T a p s  
C - Cracked Pipe R - Roots  
CLP-Collapsed Pipu Y - Y's 
OJ - Offset Joint 
WJ - Wide Joint 

LA- Low Area 

~ 

COMMEMTS ' 



F O R  INSPECTOR 

MAIJHOLE T O T A L  FOOTAGE 
Lk,I 

M A N H O L E  ' 
rto. z7f 
?% 

OATE 

h- 2% g 7  

OPERATOR 

/ 

PIPE SIZE 6 TVPE SHEET NO. 

NO. 9) 

R EMAR KS 

I I I I I 

NOTES 

C L E A N L I N E S S  - 

C O N D .  O F  L I N E  - 
G R A D E  - 
C O N D .  O F  M.H. - 

CODE 

L - Leak T - T a p s  
C - Cracked Pipe R -- Roots  
CLP-Collapsed P i p  Y - Y ' s  
O J  - Offset Joint 
WJ- Wide Joint 

L A  - L m  Area 



V.S.R. CORPORATION 
Video Sewer Renovation Contractors 

11780 Wadsworth P.O. Box 267. Broomfield. Co. 80020 (303) 466-3411 
YG84 ' 

MAtJHOLE 

AT E - 
V.28- 2?7 

INSPECTOR OPERATOR 

SHEET NO. 
i - 7  

T O T A L  FOOTAGE PIPE SIZE & TYPE 

L !  &A> 
MAtJHOLE 

INSPECTOR 

T O T A L  FOOTAGE 

CLOCK 

 AT E OPERATOR 

PIPE SIZE & TYPE 
V.28- 2?7 

SHEET NO. 

I 
r r o . 2  /y NO. R €MAR KS 

~ 

-1 _ _  ~~~ ~~ 

CODE 

L - Leak . T - T a p s  

CLP-Col lapsed Pipe Y - Y's 
OJ - Uffnet Joint 
WJ - Wide Joint 

C - Cracked Pipe R -- Roots 

L A  - Low Area 

NOTES 

G R A D E  - 
C O N D .  O'F M.H. - 



FOR INSPECTOR 

MArJHOLE TOTAL FOOTAGE 
Q t , L L / ( I I  CC'AC, 

MANHOLE I 

TO 

I 

I 

. . .  

! 

OPERATOR DATE 

w ' . g 7  / 

SHEET NO. 

/- 
PIPE SIZE 6 TVPE 

I 1 I I I I 

I 

rdo. NO. 

CLEANLINESS - 

COND.  OF L I N E  - 

1 5 "  c m p  1.35' i6 

NO. 

G R A D E  - I O J  - Uffset Joint L A  - Low Area 

I FILM 
NO. 

INFLT 

PIC. 

COND.  O F  M.H. - 

'9 FOOTAGE COOE LOC. 

NO. 

WJ - Wide Joint 

G.P.M. REMARKS 

( 

I I A I r f n  

~ 

COMMENTS 
NOTES 

. .  
CODE 

I '  
L --Leak T - T a p s  

C LPAollapsed Pilie.  Y - Y's 
C - Cracked Pipe R - R O O I S  



Video Sewer Renovation Contractors t: 17 C 3 4 ‘1 - QY 1’’ 0 CLOCK 

V.S.R. CORPORATION 
1 1  780 Wadsworth P.O. Box 267 Broomfield, Co. 80020 (303) 466-341 1 4 

INSPECTION AND WORK REPORT -c\,< x!od ’ 6  

OR INSPECTOR OPERATOR DATE - 
/- dc%-b7 

MAIJHOLE T O T A L  FOOTAGE PIPE SIZE 6. TVPE SHEET NO. 
K,\ > 

MANHOLE 

NO. 

3” 

.-‘ i I 
I 
I 

. ..  

I 
I 

I 
.. . ~ I 

I I 

NOTES 

GRADE - 

COND. OF M.H. - . 

R €MAR KS 

. . .  . 
. .  

7. 

. .  

. .. 

. - -. 

.... . 

CODE’ . 

L - Leak T -Taps  
C - Cracked Pipe R - Roots 
C LP-Collapsed Pqiu Y - Y ‘ s  ’ 

O J  - Offset Joint 
WJ - Wide Joint 

LA -.Low Area 



FOR ' INSPECTOR 

A 
M A N H O L E  \ MAlJHOLE T O T A L  FOOTAGE 

OPERATOR DATE 

c 
5 pg-6,7. 

SHEET NO. 
/Y 
PIPE S IZE 6. TYPE 

/3% /9 
TO 7F 

NO. 2 w 
P'O.. 3 , 

I I I I I I 1 
I 

I t  I1 

t 7  hr/ // t M  

NOTES 

CLEANLINESS - 

COND. O F  L I N E  - 
G R A D E  - 
COND. O F  M.H. - 

F I L M  
NO. 'T NO. FOOTAGE CODEICLocK I PIC . 

CODE 

L - Leak T - T a p s  

CLP-Collapsed P i p  Y - Y's 
OJ  - Offset Joint 
WJ - Wide Joint 

C - Cracked Pipe R -- R O O I S  

LA-  L3w Area 

I 

INFLT 

C.P.M. REMARKS 

Y I .  

COMMENTS 

- 
NO. I 



f 

CLOCK 

V. S. R. CO R PO RAT1 0 N- 
Video Sewer Renovation Contractors f UigL - 5’3Y3°e316 7 

OR 

A O C k , ,  $ L A  5 
M A N H O L E  ’ MAIJHOLE 

11780 Wadsworth P.O. Box 267 Broomfield. Co. 80020 (3d3) 466-341 1 

INSPECTOR OPERATOR OAT E - 
&9gk.2?7 ’ 

SHEET NO. 
/-, 

T O T A L  FOOTAGE PIPE SIZE L TYPE 

NOTES 

REMARKS 

COMMENTS 
CODE 0 I 7 h P M  / / / I / ? / /  

i J  

- . -  .. . . 

E A N L I N E S S  - ai NO. OF L I N E  - 
G R A D E  - 
C O N D .  OF M.H. - 

L - Leak T - T a p s  
C - Cracked Pipe R. - Roots 
CLP-Collapsed Pilie Y - Y’s 
OJ  - Offset Joint 
WJ - Wide Joint . 

L A  - L3w Area 

I I 



F O R  

O L l L l (  c \  L l  \ \  
I M A N H O L E  MArJHOLE 

J 

O A T €  

b -  31 s,7 

INSPECTOR OPERATOR 

. \ ' W  - 
T O T A L  F O O T A G E  PIPE SIZE 6 TYPE SHEET N O  

t 3 Y  
. e  TO ## / 

NO. , In.1 ,P 
F I L M  
NO. 

INFLT 

LOC. G.P.M. FOOTAGE REMARKS C O O €  CLOCK I 

P I C .  
NO. 

'1, c. gr / A  f u r (  \K\  . , A  '7 I C ) ,  I r 7  ' 

1 \. y i 

4 3 '  
- ' , , \ A \ ,  ;,I . , , d l  

1- I 

NOTES 

CLEANLINESS - 

COND.  OF L I N E  - 
G R A D E  - 
COND.  OF M.H. - 

CODE 

L - Leak T - T a p s  
C - Cracked Pipe R - Roots 

y - y's : ,;:s 
CLP-Collapsed Pilie . .  ,. 5: '. 

WJ - Wide Joint 
.' L A -  L o w A r e a  'i 

-%-. ."-../ 
.-... . .  . 

O J  - Offset Joint 
1 .,.r;$+:.::<. 

"-;'..?,' .. 

1 



V.S.R. CORPORATION 
Video Sewer Renovation Contractors 

11780 Wadsworth P.O. Box 267 Broomfield, Co. 80020 (303) 466-341 1 
INSPECTION AND WORK REPORT 

. INSPECTOR OPERATOR D A T E  

MANHOLE 

rro: 

N O .  -- 

MAtJHOLE TOTAL F O O T A G E  PIPE S I Z E  & TYPE SHEET NO. 

z 2 9 4  70 ” f?&9 
TO 

NO. 

F I L M  
NO. 

INFLT 

G.P.M. 
REMARKS 

P I C .  

I i l  i I 
I 

I I I I 1 

NOTES 

E A N L I N E S S  - 
@ N O .  O F  L I N E  - Ip”c1 

G R A D E -  ’ 
COND.  O F  M.H. - 4 

CODE 

L - l e a k  T -Taps 

CtP-Collapsed Pipe Y - Y’s 
OJ - Offset Joint 
WJ - Wide Joint 

C - Crackqd Pipe R - R O D I S  

LA-  Law Area 



4 

Y 

FOR 

MANHOLE MAtJHOLE 

V.S.R. CORQQRqTION 
Video Sewer Renovation Contractors 

11780 Wadsworth P.O. Box 267 Broomfield. Co. 80020 (303) 466-341 1 
INSPECTION AND WORK REPORT 

INSPECTOR ' OPERATOR DATE 

7-4-87 
T O T A L  FOOTAGE PIPE S I Z E  6. TYPE SHEET NO. 

0 CLOCK 

6 

NO. y TO 
rdo. 2 I 3 4  8 

T (T FOOTA,GE 
NO. 

F ILM 
NO. 

I NO. 

tNFLT 
CODEJCLOCK P I C .  G.P.M. ' REMARKS 

MH 
NO. d 

I I I I 1 I 

I. -3 5' NOTES, 

G R A D E  - 
CDND.  OF M . H .  - 

CODE 

L - Leak T -Taps  
C - Cracked Pipe R - Roots . 

CLP-Collapsed Pilie Y - Y ' s  
OJ - Offset Joint 
WJ - Wide Joint 

L A -  L3w Area 

COMMENTS 
_ _  



CLOCK 0 ' 6 s  

V.S.R. CORPORATION 
Video Sewer Renovation Contractors 

11 780 Wadsworth 0 P.O. Box 267 Broomfield. Co. 80020 (303) 466-341 1 
INSPECTION A N D  WORK REPORT 

~ 

O R  INSPECTOR ' OPERATOR DATE 

r: 7 :  
\( - 5 ' - k';> 7 - .  _.__ - :.(om9 _c . 

/ 

SHEET N O .  MANHOLE .- MAIJHOLE T O T A L  FOOTAGE - PIPE SIZE T+PE 

N O .  

I 

I 
I 
I 
I 
I 

I 

I 

1 

/ 

MH 

FILM 
NO. 

TO 
NO. 

0 

I N F L T  

LOC. G P M .  
FOOTAGE CODE REMARKS CLocK,- 

PIC. 
NO 

I 

! 

- 

I 

I I I 

C. 

e -  I ** 
r' 

NOTES 

E A N L I N E S S  - 

N O .  O F  LINE - 
G R A D E  - 
C O N O .  OF M.H. - 

i 

. , -7 
CODE 

L - Leak T - T a p s  

CLP-Collapsed Pilie Y - Y's 
O J  - O f f s e t  Joint 

WJ - Wide Join1 

C - Cracked Pipe R -- Roots 

, L A  - L ? w  Area 

COMMENTS 



0 CLOCK 
V.S.R. CORPORATION 

Video Sewer Renovation Contractors 
11780 Wadsworth P.O. Box 267 Broomfield. Co. 80020 (303) 466-341 1 

INSPECTION AND WORK REPORT,  6 

FOR INSPECTOR OPERATOR OAT E - 
:y- 3 /. 

h x m l y  
M A N H O L E  MAlJHOLE T O T A L  FOOTAGE PIPE S I Z E  6 T Y P C  SHEET NO. 

REMARKS 

1 .  

O I  

! 

I 
i 
i 

' .  

A 
N .uJ 
MH 

NO. 

I I I I 

I I I I I I 1 

NOTES 

CLEANLINESS - 

COND. OF LINE - 
G R A D E  - 

CONO. O F  M . H .  - 

CODE 

L - Leak T -Taps  

CLP-Collapsed Pilie Y - Y's 
O J  - Offset Joint 
WJ - Wide Joint 

C - Cracked Pipe R - Roots  

LA-  Low Area 

COMMENTS 

L 



INSPECTOR 

T O T A L  F O O T A G E  
t3 (  I /  1 I C t C A  \ 

M A N H O L E  MAfJHOLE 

D A T E  OPERATOR 

/ 
7 / c-- 

PIPE SIZE & T Y P E  SHEET Nd. . 

I 
. .. 

I 

I I I 
, 

NOTES 

e L E A N L I N E S S  CONO. OF LINE - - 

G R A D E  - 
CONO. OF M.H. - ’ 

_ .  
, ., , 

CODE ). 

L - Leak T - T a p s  

CLP-Collapsed Pipe Y - Y’s 
OJ - Offset Joint 
WJ - Wide Joint 

C - Cracked Pipe R -Roots 

LA- Low Area 



\ 

FOR 

MArJHOLE 
QO,,, , , . &A + \ 

MANHOLE ' 

NO. 2% NO. & TO 

- 

OAT E 

7 2.3,-87 
INSPECTOR 

SHEET NO. 36 "TOTAL FOOTAGE 'A  PIPE S IZE 6 TYPE 

,I 

i\ c\ %' 36 <&.%,,I I 

MH 
NO. 

FILM 
NO. 

t 

INFLT T,, 5 4  FOOTAGE CODE1cLOCK. I LOC. PIC.  
G.P.M. 

\ 

REMARKS 

\ 

I '  
- 

c 

I -  I I I I I 
I 

NOTES 

c LEAN LI N ESS- 
CONO. OF L I N E  - 

G R A D E  - 
CONO.  OF M.H. - 

I 

CODE 

L - Leak T - T a p s  

CLP-Collapsed Pipe Y - Y's 
OJ  - Offset Joint 
WJ.- Wide Joint 

C - Cracked Pipe R - R o o t s  

L A -  Low Area 

. c COMMENTS 



V.S.R. CORPORATION 
Video Sewer Renovation Contractors 

11 780 Wadsworth P.O. Box 267 Broomfield, Co. 80020 (303) 466-941 1 
INSPECTION AND WORK REPORT 

OR INSPECTOR OPERATOR 

/ ’  

. /  v 
MAIJHOLE TOTAL FOOTAGE PIPE S I Z E  & TYPE MANHOLE 

0 4 

’ 6  

OATE 

,5?-)1-67 
SHEET NO, 

CLOCK - 

4 
.. . 

FILM 
NO. 

INFI,T 

G.P.M. 
REMARKS FOOTAGE CODE r 

LOC. 
PIC.  
NO. 

NO 

. .. 

MH 
NO. 

. .  . . _ . I  

. .  ; 
or ..7< / ’  .; 

I I 

NOTES 

. G R A D E -  

COND. OF M.H. - 

CODE 

L - Leak T -Taps 

CLP-Collapsed Pipe Y - Y’s 
O J  -Offset  Joint 
WJ - Wide Joint 

C - Cracked Pipe R -- R O O I S  

LA - Low Area 

I T- 

COMMENTS 
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QodA I t- I(/ I 5 

MANHOLE / 
/ /  I 3.0 br/ lL/ 

TO 
NO. d. 

FILM 
NO. 

PIC.  I NO. 

INFLT 

C.P.M. 
REMARKS FOOTAGE C O D E  

DATE - 
8- 31 -g7 

INSPECTOR OPERATOR 

/ 4  

SHEET NO. TOTAL FOOTAGE PIPE S I Z E  6 TYPE 

NO. z$ 

I 

I 
; 

n I i I -- d=FE=EF 
NOTES 

CLEANLINESS - . 

COND. OF L I N E  - 

G R A D E  - 
COND. O F  M.H. - 

CODE 

L - Leak ' T - T a p s  

CLP-Collapsed  PI^ Y - Y's 
OJ - Uffset Join1 
WJ - Wide Joint 

C - Cracked Pipe R .- Roots 

L A -  Low Area 

~~ 

COMMENTS 



f + /  \ I ,  I C L  + 5  
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DATE 

9- / -  b 7  
INSPECTOR OPERATOR 

SHEET NO. TOTAL F O O T 4 G E  PIPE S IZE 6. TYPE 

MH 

rdo. J- 2f NO. 
TO 

r 
4 

A 3 6'' h,, 2 i" 

/-- 

'T FOOTAGE 

I , I 

FILM 
NO. 

INFLT 

COOEICLoCK L PIC. G.P.M. I NO. 

I 

REMARKS 

NOTES 

ANLINESS - 
0. O F  L I N E  - 

G R A D E  - 

CODE 

L - Leak T - T a p s  

C LP-Collapsed Pilie Y - Y's 
O J  - Offset Joint 
WJ - Wide Joint 

C - Cracked Plpe R -- Roots 

LA - L o w  Area 

COMMENTS 

, ... - .  
.. 

COND.  O F  M.H. - 
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FOR 

(QOLIL \ /  Fl, A t 
M A N H O L E  1 MAIAHOLE 

... .. 

DATE 

/ 
P-7 9- p - 3 7  

SHEET NO. 

INSPECTOR OPERATOR 

PIPE SIZE 6 TVPE T O T A L  FOOTAGE 

V.S.R. CORPORATION 

NO. 

! I I I  ' I  i 
i 

MH 
NO. 

NOTES 
1 

CLEANLINESS - 

COND. OF L I N E  - 
G R A D E  - 

COND. O F  M.H. - 

REMARKS . 

CODE 

L - Leak T -Taps  

C LP-Collapsed Pilie Y - Y's 
C - Cracked Pipe R - R h t s '  

OJ -Offset Joint 
WJ - Wide Joint 

LA - L3w Area 

COMMENTS , 
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Qmf .I $\ .LA5 
MAN H‘O L E MAI4HOLE 

NO. 

0 
rn 
m 
0 

- 

0 
n 
n 
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DATE 

4- /-- b 7  
SHEET NO. 

INSPECTOR 

PIPE S I Z E  6. TYPE T O T A L  F O O T A G E  
1 /‘ 

TO dtk 
rIo. Z --e NO. a/ 

INFLT ’c;;7\1 FOOTAGE G.P.M. 

\ F I L M  
NO. 

REMARKS CODEIcLocK 

PIC. 
NO. 

1 I I I 

NOTES 

G R A D E  - 

C O N D .  OF M.H. - 

CODE 

L - Leak T - T a p s  

CLP-Collapsed Pqie Y - Y’s 
O J  - Offset Joint 
WJ - Wide Joint 

C - Cracked Pipe R - R o o t s  

L A -  L o w  Area 

COMMENTS 



V.S.R. CORPORATION 
Video Sewer Renovation Contractors 

11780 Wadsworth P.O. Box 267 Broomfield. Co. 80020 (303) 466-341 1 

INSPECTION AND WORK REPORT 

CLOCK 

FOR INSPECTOR OPERATOR DATE - 
9-1- 8 7  

SHEET NO. 
O C \ / ,  , M C  1- 

MANHOLE M A14 HOLE TOTAL FOOTAGE PIPE S I Z E  & TYPE 

& 
/Yc/  

I 

L/ 4 TO 
rao. 2 * NO. 2 

F I L M  
NO. 

I N F L T  

LOC.  G.P.M. 
FOOTAGE C O D E  REMARKS 

P I C .  
NO. 7 

NOTES 

C L E A N L I N E S S  - 

CONO.  OF L I N E  - 

G R A D E  - 
COND.  OF M.H. - 

CODE 

L - Leak T - T a p s  
C - Cracked Pipe R - ROOIS 
C LP-Collapsed Pqir Y - Y ' s  
OJ - Offset Joint 
WJ - Wide Joint 

LA - Low Area 



V.S.R. CORPORATION 
Video Sewer R e n o v a t i o n  Contractors 

11 780 Wadsworth P.O. Box 267 B r o o m f i e l d ,  Co. 80020 (303) 466-341 1 
INSPECTION AND WORK REPORT 

OR 

.'-) 
'.t; <. L\L.>%, CLJC, '. \ 

M A N H O L E  , MAIJHOLE 

CLOCK 

INSPECTOR , OPERATOR OAT E 

[I.. .'.. 1: . ,& -.; -/- ~ &-,.---- 
8' ./ , . _. ,: 

T O T A L  FOOTAGE PIPE SIZE & T V P E  SHEET NO. 

F O O T A G E  

& _-. 
FJO. 

F I L M  
NO. 

I N F L T  
CODE I 

LOC. G.P.M. P I C .  
NO. 

0 :  

n ! ._ 
r ;  
0 
s ;  

R EMAR KS 

I l l  I - -  3 

NOTES 

EANLINESS - 

NO.  O F  L I N E  - 
G R A D E  - 
COND.  OF M.H. - 

~ 

CODE ' 

L - Leak T - T a p s  

CLP-Collapsed Pilie Y - Y's 
OJ - Offset Joint 
WJ - Wide Joint 

C - Cracked Pipe R - Roots 

L A -  Lgw Area 

COMMENTS 

- - 



1. f , \ L  I ,  \ , I  t 

FOR 

MANHOLE( MAIJHOLE 
- 

C L E A N L I N E S S  - 

C O N D .  OF L I N E  - 

G R A D E  - 
C O N D .  O F  M.H. - 

OAT E 

7 - f -  27 
INSPECTOR OPERATOR 

T O T A L  F O O T A G E  PIPE S I Z E  & T V P E  SHEET NO 

Zf 

L - Leak T - T a p s  
C - Cracked Pipe R - Roots  
CLP-Collapsed Pilie Y - Y's 

m 
0 
-I 

0 z 
0 
n 
n 

0 
s 

- 

r 

I- -- 

I 

----- 

- 

OJ - Offset Joint 
WJ - Wide Joint 

L A  - L o w  Area 

- 
m 

I 
I 
! 
I 

-- -. 
4 

I 
I 

MH 

I I 

- 
- - - - -- 

NOTES 
COMMENTS 

CODE 



CLOCK 
e 0 ' 6 8  

V.S.R. CORPORATION 
Video Sewer Renovation Contractors 

11780 Wadsworth P.O. Box 267 Broomfield, Co. 80020 (303) 466-341 1 
INSPECTION A N D  WORK REPORT 

M A N H O L E  MAIJHOLE 

INSPECTOR OPERATOR OAT E 

7 
/ -  9- 1 - 2 7  

T O T A L  F O O T A G E  PIPE S I Z E  & T Y P E  SHEET N O .  

F O O T A G E  
NO. 

M H  
NO. 

FILM 
NO. 

INFLT 

G.P.M. R EMAR KS CODE 

PIC. 
NO.  

LOC. 

& 
J - 1  I I I I I 

- 

--- --I- I 

I 

I 

NOTES 

EANLINESS - 
NO. OF LINE - 

G R A D E  - 

COND. OF M.H. - 

CODE 

L - Leak . T -Taps 
C - Cracked Pipe R - Roots 
C LP-Collapsed ,Pipe Y - Y ' s  
O J  - Uffset Joint . LA - Low Area 
WJ - Wide Joint 

COMMENTS 



jV'cu/ +u c c \ 

OATE 0 

V.S.R. Video Sewer CORPORATION Renovation Contractors Tact 0 -0 \' ' 0 CLOCK 
11780 Wadsworth P.O. Box 267 Broomfield. Co. 80020 (303) 466-341 1 

\:a0 INSPECTION AND WORK REPORT + - 6 

FOR INSPECTOR OPERATOR 

/ 
1 - 7  - / - 2 r 7  

M A N U O L E  MAIJUOLE T O T A L  FOOTAGE PIPE S I Z E  6 TVPE SHEET N O .  

0 
-I 

0 
z 
0 
n 
n 

0 
B 

7 

! I I 

I I 

I 

NOTES 

C L E A N L I N E S S  - 

COND.  O F  L I N E  - 
G R A D E  - 
COND.  O F  M.H. - 

CODE 

L - Leak T - T a p s  
C - Cracked Pipe R -- R O O I S  
CLP-Collapsed PI~IU Y - Y's 
O J  - Offset Joint 
W J  - Wide Joint 

L A -  Low Area 



INSPECTOR 

M A N H O L E  ! T O T A L  FOOTAGE 
L\ FL.435 

rdo. 1 

OAT E 

9Jl /av 
O P E R A T O R  
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7- OYh7 my?- 

PIPE S I Z E  6 T V P E  - 
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n 
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I 
r 

FILM 
NO. 

INFLT 

LOC.  C.P.M. 
FOOTAGE CODE REMARKS 

PIC.  
NO. 

I I I 

--- 
I 

NOTES 

G R A D E  - 
CDND.  OF M.H. - 

CODE 

L - Leak T - T a p s  
C - Cracked Pipe R - R o o t s  
C LP-Collapsed Pipe Y - Y ‘ s  
O J  - Uffset Joint 
WJ - Wide Joint 

LA - Low Area 
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CLOCK - 
V.S.R. CORPOqATION 

Video Sewer Renovation Contractors 4 c - 0 3 6 - Y k - 3 6  
11780 Wadsworth P.O. Box 267 Broomfield. Co. 80020 ( 3 z d i j - 3 4 1 1  

INSPECTION AND WORK REPORT 9 
1 

FOR INSPECTOR OPERATOR O A T €  - 
O C \ (  L \  c I A \  / -  87 

M A N H O L E  M A I J H O L E  T O T A L  F O O T A G E  PIPE S I Z E  6 T Y P E  SHEET NO. 

TO L 

NO. / 

INFLT 
FOOTAGE CODE ' 

I 1-1 C.P.M. 

I 
I ! I I i 

I I I I 

-- 

... .. ; 
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*-. i 
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I 

I t- 

/ s-3- * . /  
_. . .- .. 
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. .  
NOTES 

CLEANLINESS - 

CONO. O F  LINE - 
GRADE - 
CONO. OF M.H. - 

CODE 

L - Leak T - T a p s  

CLP-Collapsed Pipe Y - Y's 
O J  - Uffset Joint ' L A -  Low Area 
WJ - Wide Joint 

C - Cracked Pipe R -Roots 

COMMENTS 
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/ / I  , #, c zf 
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FILM 
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R EMAR KS 
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_- 
onJ// 

! 

INSPECTOR OPERATOR OAT E 
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1 7  y- / - 6 7 '  

SHEET N O .  T O T A L  F O O T A G E  PIPE S I Z E  6 T V P E  

G R A D E  - 

COND.  OF M . H .  - . 

CODE 

L - Leak T - T a p s  

CLP-Collapsed Pilie Y - Y's 
O J  - Uffset Joint 
WJ - Wide Joint 

C - Cracked Pipe R - Roots 

LA - Low Area 

COMMENTS 
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MAt4HOLE 

8 O ' I C L ,  $\d\s 
M A N H O L E  

INFLT 
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D A T E  
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SHEET NO. 
77 

TOTAL F O O T A G E  PIPE S I Z E  & T Y P E  

i 
I 
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COND. OF LINE - 
' G R A D E  - 
COND. OF M.H. - 

REMARKS 

CODE 

L - Leak T -Taps  
C - Cracked Pipe . R . - Roots 

O j  - Offset Joint . LA-  Lrrw Area 
WJ - Wide Joint 

CLP-Collapsed Pilie Y - Y's 

~ 

COMMENTS , 
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V.S.R. CORPORATION 
Video Sewer Renovation Contractors 

11780 Wadsworth P.O. Box 267 Broomfield. Co. 80020 (303) 466341 1 

INSPECTION AND WORK REPORT 

. .  
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e ' 4  0 ' 4 5  

. .  

- . . .. 6 .. . _.. . . . . ... ..-.. - 
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F O R  INSPECTOR OPERATOR OAT€ 
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Coo! 

I R €MAR KS 

1 I I I I I 

I I ' .  I 

NOTES 

CLEANLINESS - 
COND. OF L I N E  - 
G R A D E  - 

COND. OF M.H. - 

CODE 

L - Leak T' -Taps 
C - Cracked Pipe . R - Roots 
CLP-Collapsed Pipe Y - Y's 
OJ - Uffret Joint 
WJ - Wide Joint I LA - L3w Area 

COMMENTS 
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NO. 

L 

0 
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-I 
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n 
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I 
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Q 

MH 

TO 

REMARKS 
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1 
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I - .  

c 

NOTES CODE I 
EANLINESS - 

N O .  O F  L I N E  - 

G R A D E  - 

CONO. O F  M.H. - 

L - Leak T - T a p s  
C - Cracked Pipe R -Roots  
C LP-Collapsed Pipe Y - Y ' s  
O J  - Offset Joint 
WJ - Wide Joint 

LA - Low Area 
. ... 



CLOCK 
e 

' b @  

OATE - 
SHEET NO.  

0 V.S.R. CORPORATION- 
Video Sewer Renovation Contractors 

11 780 Wadsworth P.O. Box 267 Broomfield. Co. 80020 (303) 466341 1 
/4Pc -2.6 12 -30B0 

, INSPECTION AND WORK REPORT T;7 - 7.. qhd 
F O R  INSPECTOR 0PERAT.OR 

&kq 
MArlHOLE TOTAL FOOTAGE PIPE S I Z E  6 TVPE 

r1( I /  I I <L \ 5 
M A N H O L E  

I 

I I 

I I i 
---- 

-- I-- 

r 

3 

MH 

NO.  I 

I I I I I 

NOTES 

C L E A N L I N E S S  - 

CONO.  OF L I N E  - 
G R A D E  - 
COND.  O F  M.H. - 

COD E 

L - Leak T - T a p s  

CLP-Collapsed Pipe Y - Y's 
OJ  - Uffset Joint 
WJ - Wide Joint 

C - Cracked Pipe R - Roots 

L A  - Low Area 

COMMENTS 



INSPECTOR 

MANHOLE MArdHOLE ' TOTAL FOOTAGE ' 

OPERATOR DATE - 
i n  9- 9 - 8 7  

SHEET NO. PIPE SIZE a% TYPE 

V.S.R. CORPORATION 
Video Sewer Renovation Contractors %OC 3090- 3 118 

11 780 Wadsworth P.O. Box 267 Broomfield, Co. 80020 ( 3 O i )  466-341 1 
INSPECTION AND WORK REPORT 

TO 
NO. rdo. 

REMARKS 
I N F L T  

G.P.M. 

. . __ I 

. . . .. .. I 

i 
I 

I . . .. . 

_I_- 

1 

NOTES CODE 

L - Leak T - T a p s  
C - Cracked Pipe R - Roots  
CLP-Collapsed Pilie Y - Y's 
OJ -Offset Joint 
WJ - Wide Joint 

LA - Low Area 

COMMENTS 

G R A D E  - 

COND.  OF M.H. - 



CLOCK 

V.S.R. CORPORATION / 3/D-3383 
Video Sewer Renovation Contractors / 4 p  

11780 Wadsworth P.O. Box 267 Broomfield, Co. 80020 (303) 466-341 1 0 

INSPECTOR F O R  

MArJHOLE T O T A L  F O O T A G E  
Q,;,,,,, C\.,,l\ 

M A N H O L E  

OPERATOR OAT E - 
.\ \-+ Q -  8- t i7  

PIPE S I Z E  6 T Y P E  SHEET NO.  

MH 
NO. I I I 

I 

NOTES 

C L E A N L I N E S S  - 
COND.  O F  L I N E  - 
G R A D E  - 
COND.  OF M.H. - 

CODE 

L - Leak T . - Taps 

CLP-Collapsed Pipe Y - Y's . 
O J  - O f f s e t  Joint LA - Low Area 
WJ - Wide Joint 

C - Cracked Pipe R -Roots 

~~ 

COMMENTS 



CLOCK 

I 0 ' 1 6  

V.S.R. CORPORATION- 3383-3530 Video Sewer Renovation Contractors /4pc 
1 11780 Wadsworth P.O. Box 267 Broomfield. Co. 80020 (303) 466-341 1 

INSPECTION AND WORK REPORT 
INSPECTOR OPERATOR - \ 

O L \ L \ \  T[U\% A\..? 
MANHOLE MArJHOLE TOTAL FOOTAGE PIPE S I Z E  b TYPE 

90 < r n Q  
- TO I I  

PJO. encloCnlol. NO. 

DATE 

q-23-87 
SHEET NO. 

# /6 .? 

MH 
NO. 

U I  'T FOOTAGE 

FILM 
NO. 

CODEIcLoCK 1 LOC. I PIC. 
I N F L T  

G.P.M. 
REMARKS 

E A N L I N E S S  - 

N O .  OF L I N E  - 

NOTES 

L - Leak T - T a p s  
C - Cracked Pipe R - Roots 
CLP-Collapsed Pilie Y - Y's 

COMMENTS 
CODE 

I D J  - Offset Joint L A -  LowArea  I G R A D E  - 

COND.  O F  M.H. - WJ - Wide Joint I 



- 
5,,.7c 4 .I- 

,; n CLOCK 

V.S.R. CORPORATIONAL o,,g-084y 
Video Sewer Renovation Contractors lqp 

11 780 Wadsworth P.O. Box 267 Broomfield, Co. 80020 (303) 466-341 1 : a  

FOR INSPECTOR OPERATOR DATE 

/ 
/--7 C/**$-S7 

MANHOLE I - MAIMOLE I TOTALFOOTAGE I P l P E S l Z E L T V P E  I - ~ -SHEET NO. 

NO. 

M U  
NO. 

NOTES 

CLEANLINESS - 

CONO. O F  LINE - 
G R A D E  - 
COND. O F  M.H. - 

CODE 

L - Leak T -Taps  

CLP-Collapsed Pipe Y - Y’s 
OJ  - Uffser Joint 
WJ - Wide Joint 

C - Cracked Pipe R - Roots 

LA- Low Area 

COMMENTS 



I V.S.R. CORPORATION +vcv 
Video Sewer Renovation Contractors 

11780 Wadsworth 0 P.O. Box 267 Broomfield, Co. 80020 (303) 466-341 1 
Tape 3530- 3724 

INSPECTION A N D  WORK REPORT 7- 
1 1  

INSPECTOR 

\ I  

f MArJHOLE TOTAL FOOTAGE 
s LA\ T 1 1  .' 40 INSPECTION A N D  WORK REPORT 7- 

OR INSPECTOR OPERATOR DATE - 
boo 7-7-27 

SHEET NO.  MArJHOLE TOTAL FOOTAGE PIPE SIZE & TVPE 
=!,,,,. MANHOLE f s 

OPERATOR I DATE - 
boo 7-7-27 

SHEET NO.  PIPE SIZE & TVPE 

. 

4 

I N F L T  c o q  FOOTAGE CODE G.P.M. I 
/ 

ad 

R EMAR KS 

I I I I I I 

NOTES 

G R A D E  -. 

C O N D .  OF M.H. - 

CODE 

L - Leak T - T a p s  

CLP-Collapsed Pqie .  Y - Y's 
OJ - Offset Joint 
WJ - Wide Joint 

C - Cracked Pipe R - Roots 

L A  - L o w  Area 

COMMENTS 



I 
- 

CLOCK 
0 

' b '  

DATE 

/ 

Y - r - r 7  

0 7 4 p  y V.S.R. CORPORATION, 
Video Sewer Renovation Contractors ]4'j17 c -OaU 

11780 Wadsworth P.O. Box 267 Broomfield, Co. 80020 (303) 466-341 1 
' ' 3d 

INSPECTION AND WORK REPORT *,,,, , 2 ,  3o 
FOR INSPECTOR OPERATOR 

/A 
M A N H O L E  MAtdHOLE I T O T A L F O O T A G E  I P I P E S I Z E 6  TYPE I SHEET NO. 

FOOTAGE 1 CODE I LOC. 1-1 :.x. I ..- 
R €MAR KS 

. .  1 

I 

I I I I I 

NOTES C O D E  

CLEANLINESS - I L - Leak T -Taps 

COND. O F  L I N E  - 
G R A D E  - 

COND. O F  M.H. - 

C - Cracked Pipe R - R o o t s  
C LP-Collapsed Pilie Y - Y's 
OJ - Offset Joint ' LA - Low Area 
WJ - Wide Joint 

~ 

COMMENTS 



,4L,-.J \ i c \ L i  
+us c 3 V S R .  CORPORATION 

Video Sewer Renovation Contractors 
11780 Wadsworth P.O. Box 267 Broomfield, Co. 80020 (303) 466-341 1 

ta@C 37.2 L/ - 3y23 CLOCK 

INSPECTION AND WORK REPORT . b, \'.?r 
- 

OR I N S P E C T O R  O P E R A T O R  DATE 

REMARKS 
NO. 

v 

I I I I I 1 

NOTES 

GRADE - 
COND. O F  M . H .  - 

CODE 

L - Leak T -Taps  

CLP-Collapsed Pipe y - y's 
,C - Cracked Pipe R - Roots  

O J  - Offset  Joint 
WJ - Wide Joint 

LA- Low Area 



e r+c 3 

CLOCK 

V.S.R. CORPORATION, 
Video Sewer Renovation Contractors 1 4 j 7 c  3%33 3qq5- 

11780 Wadsworth 0 P.O. Box 267 Broomfield. Co. 80020 (303) 466-341 1 

- FOR INSPECTOR OPERATOR 1 I DATE 

M A N H O L E  MArJHOLE 

INFLT 

G.P.M. P I C .  

- 
/ ODD 

T O T A L  FOOTAGE PIPE SIZE & TYPE SHEET NO. 

NO. 

93. 

I 
4 '  

r3 /bR ' ?  

,. 

REMARKS 

NOTES 

CLEANLINESS - 
COND. O F  LINE - 

G R A D E  - 
COND. O F  M.H. - 

CODE 

L - Leak T -Taps  

CLP-Collapsed Pilie Y - Y's 
OJ - Offset Joint 
WJ - Wide Joint 

C - Cracked Pipe R - Roots 

LA- Low Area 

~p ~ 

COMMENTS 



O R  

No'd 2 

D A T E  

7-/0-87 
INSPECTOR OPERATOR 

4 

bf 

N O S  * TO 

MH 

NO.  I 

s /6@ / 
i 32 

SHEET NO. I M A  rJ H 0 LE'  I T O T A L  FOOTAGE 1 PIPE S t Z E  6 TVPE 

FOOTAGE 

FILM 
NO. 

I N F L T  

1 LOC. G.P.M. 
CODE REMARKS 

PIC. 

I I I I I 
I 

I I '  
I I i 

_ _  

I 
. .  .. . 

. .  

I 

NOTES 

G R A D E  - 
COND. OF M.H. - 

CODE 

L - Leak T - T a p s  

CLP-Collapsed Pqir Y - Y's 
O J  - Offset Joint 
WJ - Wide Joint 

C - Cracked Pipe R - R o o t s  

L A  - Low Area 

COMMENTS 



V.S.R. CORPORATION - . 

FOR - 
' ?  

C' . .  

M A N H O L E  M A  r4HO L E 

INSPECTOR OPE R A T 0  R OAT E 

. . A-; - _ . . .  , 

PIPE S I Z E  6 T Y P E  

.' -5. ! .-:,' 
SHEET NO.  T O T A L  F O O T A G E  

/T;;.F; N O .  

0 
3 
m 
0 
-l 

0 z 
0 
n 
n 

0 
4 

- 

- 

r 

, 

NOTES 

CLEANLINESS - 

COND. O F  L I N E  - 
G R A D E  - 
C D N D .  O F  M.H. - 

CODE 

L - Leak T - T a p s  
C - Cracked Pipe R - ROOIS 
C LP-Collapsed Pipe Y - Y's 
O J  - Uffset Joint 
WJ - Wide Joint 

L A -  Low Area 

~ ~~ 

COMMENTS 



V.S.R. CORPORATION7,' <(7L 1 3 O h - I Y 4 4  
Video  S e w e r  Renovation Contractors 

1 1 7 8 0  W a d s w o r t h  P.O. Box 267 B r o o m f i e l d .  Co. 80020 ( 3 0 3 { 4 6 6 - 3 4 1 1  a 4 

OR INSPECTOR OPERATOR - 
k(li ? id-.,, . F L  \ 7 / c-7 

MAFIHOLE MAI4HOLE T O T A L  FOOTAGE PIPE S I Z E  & TYPE 

DATE 

9- //-2?7 
SHEET NO.  

FILM 

R EMAR KS 
I N F L T  

G .P.M. 

I NO. 

P I C .  
NO. 

% FOOTAGE C O D E  L O C .  

NOTES 

EANLINESS - 

GRADE - 
COND. OF M.H. - 

CODE 

L - Leak T -Taps 

CLP-Collapsed Pipe Y - Y's 
OJ - Uffset Joint 
WJ - Wide Joint 

C - Cracked Pipe R - Roots 

L A -  Low Area 

COMMENTS 
i , , 7  ~ Lll ,, ,".' ' 



FOR 

MAfJHOLE 
O C \ C \ I  C L  I\ 

MANHOLE 

DATE 

/ 9- // -Y 7 
SHEET NO. 

INSPECTOR OPERATOR 

/ -  
TOTAL FOOTAGE PIPE S I Z E  & TVPE 

NO 

f l  TO 
NO. 2 

MH 

/ f  6c)i a 
? 

10.  j 

FILM 
NO. 

INFLT 

G.P.M. 
FOOTAGE C O D E  C L O C K ,  

PIC. 
NO. 

5q c 

I I I 

I 

REMARKS 

\ M L l I \  f f C  I f  IC a \  \ C l r o u  n r' I n t n r ,  
1 '  

I I 

NOTES 

CLEANLINESS - 
CODE 

L - Leak T -Taps 

COND. OF L I N E  - 
G R A D E  - 
COND. OF M.H. - 

C - Cracked Pipe R - R o o t s  
CLP-Collapsed Pipe Y - Y ' s  
OJ - Offset Joint 
W J  - Wide Joint 

LA - Low Area 



CLOCK 

V.S.R. CORPORATION 
Video Sewer Renovation Contractors 

11780 Wadsworth P.O. Box 267 Broomfield, Co. 80020 

\ CT. 
INSPECTION AND WORK REPORT - 

INSPECTOR OPERATOR D A T E  

7 

6 / - / / - 8 7  
S ~ E T  NO. 

L)Lk\, C\ 'J  % 'W 
M A N H O L E  ' MArJ HOLE T O T A L  FOOTAGE PIPE S IZE & TYPE 

I N F L T  

G.P.M. 
PIC. 
NO. fJY 

YO. MH I b 

NOTES 

G R A D E  - 
COND. OF M.H. - 

REMARKS 

CODE 

L - Leak T -Taps  

CLP-Collapsed Pipe Y - Y's 
O J  - Offset Joint 
WJ - Wide Joint 

C - Cracked Pipe R - R o o t s  

L A  - Low Area 

COMMENTS 
/ 



\ 
CLOCK 

V.S.R. CORPORATIONy 

. -  

Video Sewer Renovation Contractors 
11780 Wadsworth P.O. Box 267 Broomfield. Co. 80020 

. .  INSPECTION AND WORK REPORT - 
FOR INSPECTOR OPERATOR DATE , 

9- // - 27 7 
MAIJHOLE T O T A L  FOOTAGE PIPE SIZE & TYPE SHEET NO. 

A 5 
M A N H O L E  ' 

FILM 
NO. 

PIC. 
NO. 

I 
I 

.. 

NO. -, ._ 

I N F L T  

G.P.M. 
REMARKS 

I 
1 

.. . . 

. 

I 

_ _  

NOTES 

C L E A N L I N E S S  - 
CONO. OF L I N E  - 
G R A D E  - 
COND.  O F  M.H. - 

CODE 

L - Leak T - T a p s  

CLP-Collapsed Pipe Y - Y's 
O J  - Offset Joint 
WJ - Wide Joint 

C - Cracked Pipe R - R o o t s  

L A -  Low Area 



O R  INSPECTOR 

T O T A L  FOOTAGE MANHOLE MA lJHO L E  

OPERATOR OATE 

----=.L.L7 / :'/ - .I :' - -4 7 
PIPE S I Z E  & TYPE SHEET NO. 

NO. 

TO -P 
No. 2 

/I. .- ._ . .. 

FOOTAGE 

MH 
YO. 

F I L M  1 NO. 

PIC. 
NO. 

I N F L T  

G.P.M. CODE ';,"E.K - 

I 

NOTES 

REMARKS 

CODE 

. .. 

.... 

G R A D E  - 
COND. OF M.H. - 

L - Leak T -Taps 

CLP-Collapsed Pipe Y - Y's 
C - Cracked Pipe R - Roots 

COMMENTS,. 

I OJ - Offset Joint 
WJ - Wide Joint 

LA-  Low Area 

I I 



'L- 
I .. . 

SlN3VUW03 I 
- 3 N I l  40 ' O N 0 3  

- S S 3 N I l N W 3 1 3  

S310N 

I I 
1 I I I I 1 



c 
\ 4 p c  q* 

6 V.S.R. CORPORATION 
Video Sewer Renovation Contractors pp1732' 

11780 Wadsworth P.O. Box 267 Broomfield, Co. 80020 3 ) 466-341 1 
INSPECTION A N D  WORK REPORT 9 

I I I O A T F  INSPECTOR / 

Lq NO.  

L 

FILM 

INFLT 

LOC.  G.P.M. P I C .  
NO. . 

I - 
8 

7 2  I I 
I 

I I I 

I r92 
I I i 

'.. 
REMARKS 

NOTES 

EANLINESS - Y OND. OF L I N E  - 
GRADE - 

CONO. OF M.H. - 

. .  
CODE 

L - Leak T -Taps  
c - Cracked Pipe R - Roots  
C LP-Collapsed Pipe Y - Y's 
OJ - Offset Joint 
WJ -.Wide Joint 

LA - LCIW Area 

COMMENTS . 



~- 

L e  

/748-2032. CLOCK 

V.S.R. CORPORATION- 
Video Sewer Renovation Contractors /@p 

11780 Wadsworth P.O. Box 267 Broomfield. Co. 80020 (303) 466-341 1 

I ^ '  ' . - e '  . '  

REMARKS 

-- 

I I 

C O N D .  O F  M.H. - . 

NOTES 

Y W J  - V Y I U t .  J U l n l  -__ 
1 9 -  

C L E A N L I N E S S  - 

COND.  O F  L I N E  - 
G R A D E  - 
C O N D .  O F  M.H. - 

G R A D E  - - -  OJ - 'Offset Joint 
WJ - Wide Joint 

L A  - L o w  Area 

-__ 
9- 

CODE 

L - Leak T - T a p s  
C - Cracked Pipe R - R o o t s  
CLP-Collapsed Pilie Y - Y's 

I 



OR 

M A N H O L E  I MArJHOLE 

(I 

INSPECTOR OPERATOR DATE 

y- / 7 - g 7  / 
/- 

T O T A L  F O O T A G E  PIPE S I Z E  L TYPE SHEET NO 

Lo- FOOTAGE 

. . -. . . -. . . . . . . . 
.. I I 

FILM 
NO. INFLT 

CODE LOC. P I C .  G.P.M. 

3,3r-. 
NO. 

1 I I I I 

NOTES 

LEANLINESS - c OND.  OF L I N E  - 
GRADE - 
CONO. OF M.H. - 

REMARKS 

CODE 

L - Leak T - T a p s  

CLP-Collapsed Pilie Y - Y's 
O J  - Uffset Joint 
WJ - Wide Joint 

C - Cracked Pipe R -- Roots 

LA - L e w  Area 



0 CLOCK 

V.S.R. C O R P O R A T I O L  
Video Sewer Renovation Contractors 

11 780 Wadsworth P.O. Box 267 Broomfield. Co. 80020 (303) 466-341 1 
14d3c  e 216s’- 

f i t  

FOR INSPECTOR OPERATOR DATE 
a:oo INSPECTION A N D  WORK REPORT + - 

9 - / 7 - 8 7  
SHEET NO 

(7 
M A N H O L E  MArJHOLE T O T A L  FOOTAGE PIPE SIZE 6 TVPE 

0 CLOCK 

V.S.R. C O R P O R A T I O L  
Video Sewer Renovation Contractors 

11 780 Wadsworth P.O. Box 267 Broomfield. Co. 80020 (303) 466-341 1 
14d3c  e 216s’- 

f i t  

FOR INSPECTOR OPERATOR DATE 
a:oo INSPECTION A N D  WORK REPORT + - 

9 - / 7 - 8 7  
SHEET NO 

(7 
M A N H O L E  MArJHOLE T O T A L  FOOTAGE PIPE SIZE 6 TVPE 

P J O .  z 
N O .  & 

2 

- -  

0 
n 

MH 

I NO. 

It YO12 c m  TO + 
NO. 2 

FILM 
NO. 

INFLT 

LOC. C.P.M. 
REMARKS . FOOTAGE CODE 

P I C .  
NO. 

‘ 

I 

I 
_ _  - - I 

I 

~ -~ ~ 

NOTES 

C L E A N L I N E S S  - 
COND.  O F  L I N E  - 
G R A D E  - 
COND.  OF M.H. - 

CODE ,. 

L - Leak T - T a p s  

CLP-Collapsed Pilie Y - Y ’ s  
C - Cracked Pipe R - Roots  

OJ - Offset Joini 
WJ - Wide Joint 

LA-  Low Area 



CLOCK 

INSPECTION AND WORK REPORT 1 9 ,n ,q  - 7 I u 5- 0 ' 6 5  

V.S.R. CORPORATION 
Video Sewer Renovation Contractors z& ?27 I - 2 3 

11780 Wadsworth P.O. Box 267 Broomfield. Co. 80020 ( 3) 6 341 1 

.. . I IN'SPECTOR I OPERATOR I OAT E 

1 TOTAL FOOTAGE I PIPE SIZE & T V P E  1 S H E E T  N O  

m 
n 

0 
n 
n 

0 
I 
r 

J - - -  

I NOTES 

EANLINESS - 

N O .  OF L I N E  - 
G R A D E  - 
CONO. OF M.H. - 

COD E 

L - Leak T - T a p s  . 

c LP-Colldpsed PllW Y - Y's 
C - Cracked Pipe R - R o o t s  

O J  - Offse t  Joint 
W J  - Wide Joint 

L A  - L 3 w  Area 

j 



-a4'b 0 CLOCK 

V.S.R. CORPORATION 
- Video Sewer Renovation Contractors 

11 780 Wadsworth P.O. Box 267 Broomfield. Co. 80020 8 4 

' 4 '  a! ad 

o /  \I c/ -&-r 7 / -  

INSPECTION AND WORK REPORT 4 
FOR INSPECTOR O P E R A T O R  O A T E  

./ 

S H E E T  NO. M AId H O L E  TOTAL FOOTAGE PIPE 51ZE 6 T Y P E  
C I  

M A N H O L E  

NOTES 

W I I 
FILM 
NO. . 

INFLT 

G.P.M. 
REMARKS FOOTAGE C O D E C L O C K  

PIC. I ,oc. NO. 

I 

COMMENTS 
CODE 

. .  . I <  ,IO 
V 

- . .. 

C L E A N L I N E S S  - 

COND.  OF L I N E  - 
G R A D E  - 
C O N D .  OF M . H .  - 

L - Leak T . -Taps  
C - Cracked Pipe. R - Roots  
CLP-Collapsed Pqir Y -Y 's  
O J  - Offset Joint 
WJ - Wide Joint 

LA - L 3 w  Area 



~ 

Video Sewer Renovation Contractors T q c  - 2L(46'2 God 0 CLOCK 

V. S .'R. C 0 R P 0 RAT I 0 N 
11780 Wadsworth P.O. Box 267 Broomfield, Co. 80020 (303) 66-3411 8 4 

' 6 6  
\m%\ \ o : so -  \\'.KO INSPECTION AND WORK REPORT $ 

mend CY > I  

INSPECTOR OPERATOR 0n-r'~ 

7 -A]-l?? 
MAIJHOLE TOTAL F O O T A G E  PIPE S I Z E  & TVPE SHEET YO 

a 
- 

NO. 

k 6- 
/ 

I; 
. .. 

MH 

I NO. 

n 
* .  . 4 I '  

TO 
NO.  2 

FILM 
NO. 

INFLT 

G.P.M. 
REMARKS FOOTAGE CODE 

PIC.  I NO. 

I I 

i I 1 

1~ 

NOTES 

G R A O E  - 
COND. OF M.H. - . 

CODE 

L - Leak T -Taps  
C - Cracked Pipe R - Roots 
C LP-Collapsed Pilit' Y - Y's 
O J  - Offset Joint 
WJ - Wide Joint 

LA - Low Area 



FOR 

MAIJHOLE 
6 (- IC b\ $CL, 15  

MANHOLE ‘ 

PJO. z# 

D A T E  INSPECTOR OPERATOR 

9- g/-6/7 
TOTAL FOOTAGE PIPE SIZE & TVPE SHEET NO. 

Lo- 

TO 
NO. 

CLEANLINESS - 

CONO. O F  L I N E  - 
G R A D E  - 

COND.  O F  M.H. - 

/ 

FOOTAGE 

FILM 
NO. 

PIC.  I NO. 

INFLT 

G.R.M. 
REMARKS CODE 

L - Leak T - T a p s  

CLP-Collapsed Pilie .Y - Y’s 
O J  - Offset Joint 
WJ - Wide Joint 

C - Cracked Pipe R - R O O I S  

L A  - Low Area 

NOTES 
COMMENTS 

._. . CODE 

---- 
5: 



\ 

O R  INSPECTOR 

MArJHOLE T O T A L  F O O T A G E  
Q O L L ,  C L  

MANHOLE I 

CLOCK 

V.S.R. CORPORATION- 
Video Sewer Renovation contractors /4 C 37 3 S- 2 3 7 I 

11780 Wadsworth P.O. Box 267 Broomfield. Co. 80020 (3 d ) 466-341 1 I 

OPERATOR O A T €  

7- 2 )  '87 - 
/- 

SHEET NO. PIPE S I Z E  & T V P E  I 

N O .  

I 

MH 

NOTES 

GRADE - 

CDND. O F  M.H. - 

CODE 

1 - Leak T -Taps  

CLP-Collapsed P q ~ r  Y - Y's 
O J  - Offset Joint 
WJ - Wide Joint 

C - Cracked Pipe R - Roots  
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This is a retyped copy of a 1952 memo, the original is very dificulr to read. 

June 13, 1952 

From: Mr. B. P. Shepherd 

.- 
.- cc: Dr. Chapmen 

Mr.Harrison - -. 

Dr. Matheson 
Mr. Venable 
Mr.Epp.- - 

- _-  
Liquid Waste Disposal at Rocky Flats Plant. 

7 .* 
Subiect: 

P u m ~  To outline the various methds of liquid waste collection and -sal at the 
Rocky Flats Plant, in order that the adequacy of treatment or the degree of 
radioactive contamination or chemical contamination can be shown. 

Liquid waste from the Rocky Flats Plant consists in general of three types: 
sanitary, storm and process wastes. 

Summary: 

.- _c 

Sanitary wastes from all building are collected through a sewage distribution system and flow 
to an activated sludge sewage treatment plant,- Building 95. After treatment, which should 
remove form 90 to 95% of the B.O.D., the effluent is discharged in to the south tributary of 

. Walnut Creek. The dried sludge can be spread over certain areas within the plant site, where 
it will act as a soil enriching substance, or it may be disposed of through any one of a number 
of means off the site, since it is a relatively inoffensive substance and has considerable value as 
a fertilizer. Samples will be taken regularly of the sewage in the sewage treatment tanks and 
will be analyzed for possible radioactive contamination. The design is such that it is practically 
impossible for any contamination to enter the sewage collection system except by actual sabotage 
or gross negligence or carelessness of some employee. 

Storm wastes and rain and snow water run-off will be handled either by surface drainage or by 
storm sewers to the nearest water course. The ten air-sampling stations spotted at strategic 
points on the site should give sufficient indication as to whether or not contamination is sufficient 
as to be a hazard when picked up by normal run-off. Building air exhaust filtering systems have 
been designed in such a way as to reduce to a minimum any possibility of such contamination. 

a 
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June 13, 1952 Mr. F.H. Langell 2 

Process wastes, as used in this report, include actual wastes from processing material as well 
as cooling water, laundry wastes and other liquids which might potentially carry contamination, 
but which normally should be entirely free from radioactive contamination. These process 
wastes also include in some cases purely chemical wastes which carry no contamination 
whatsoever, in no case are any liquids released, either on or into the ground, until they have 
been adequately processed and the degree of contamination positively determined as being within 
acceptable tolerance for such liquids. Provisions have been made in plant design and p m s  
equipment to treat any wastes which will develop, so that they can be rendered harmless and 
released without danger to animal or plant life on or off the site. 

Buildine 71 

The fundamental design philosophy which has guided the engineering of sewer and drain systems 
in this building may be stated as follows: 

(a) Under no circumstances is a vessel carrying radioactive materials to be equipped for 
draining, nor will overflows or open type tanks be installed. 

@) 
production, development and analytical areas. 

No floor drains will be installed in the processing areas of the building, including 

(c) No senice tunnels of any variety, including ventilation ducts, will be constructed beneath 
processing areas. 

(d) No dry boxes or hoods in which radioactive materials are processed will be equipped with 
drains. 

(e) All process wastes, whether 'from production, analytical or development areas, will be 
vacuum transferred to Building 74 for treatment. 

The following liquid waste systems will be provided for this building: 

fa', Sanitarv wastes. these wastes will be collected at a sewage lift station adjacent to the 
building, from which point the wastes will be pumped to the sanitary sewage treatment plant, 
Building 95 for treatment. These wastes should not contain any radioactivity. 
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>. 
radioactivity and will be discharged into Walnut Creek. 

IC) Analvtical Waste& These wastes are collected in a separate drain system which will 
discharge into a 500-gdon sump north of and adjacent to the building. It is estimated that 
analytical waste will amount to approximately 300 gallons per day. The wastes in the sump will 
be held and sampled on a batch basis. If the wastes fall below acceptable limits, they will be 
pumped and discharged into Walnut Creek. If these wastes exceed the accepted limits, they will 
be pumped to Building 74 for further processing, 

Waters collected in these drain systems should be free of 

{dl Laundry wastes. These wastes will be collected in a separate drain system and will 
discharge, together with the cooling water, into one of two 25,000-gallon underground storage 
tanks located north of and adjacent to the building. At such time as one tank is filled, it will 
be sampled and the sample analyzed for radioactive isotope contamination. Should the level of 
activity fall below the accepted limits, the tankful of waste will be pumped to Walnut Creek. 
Should the level of activity exceed the accepted limits, the waste will be pumped to Building 74 
for further processing. Laundry wastes should amount to approximately 3000 gallons per day. 

Lel Cooling water, The cooling water referred to here is used entirely in heat exchange type of 
equipment, with adequate safeguards in design and operation to preclude any reasonable 
probability of radioactive contamination. This water will be collected in a separate drain system 
and will discharge, together with the laundry wastes, into one of two 25,000.gallon underground 
storage tanks located north of and adjacent to the building. Sampling and disposal will be as 
described in paragraph (d) above. 

I 

{fl All other liauid wastes, Other liquid wastes will be transferred by vacuum to Building 74 
for further processing. These wastes will amount to approximately 1700 gallons per day. 

Building 8 1  

La, Storm and footinp drains. Water from these drains will be discharged into Woman Creek. 

fi-. These wastes will be collected in a separate drain system and brought into 
a sewage lift station adjacent to the building, from which point they will be pumped into the 
main sewerage distribution system, from whence they will flow to the sanitary sewage treatment 
plant, Building 95, for neceSSary treatment. 
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IC, Laundry Waste& These wastes will be pumped through a suitable filter system into one of 
two 3000 gallon retention tanks. Each tankful of waste will be sampled and if the level of 
activity is within acceptable limits the wastes WilI be discharged into the sanitary drain system. 
Should the level of activity exceed the accepted limits, the wastes will be pumped'to Building 
74 for further treatment. Should the wastes by any chance exceed the level of activity which 
Building 74 can handle or be uneconomically high in accountable material, it will be necessary 
to process the wastes in Building 81, to reduce to an allowable level which Building 74 can 
handle or to.a level below which accountability must be considered for economic reasons. 

1 abQIZLtDrv W w  These wastes will be collected in a single drain system from such 
laboratories as the analytical lab, spectroscopy lab, and radiography, and discharged into one 
of two 3000 gallon retention tanks. The waste in each tank will be sampled and if the level of 
activity is below the limit which Building 74 can handle, it will be pumped to that building for 
further processing. Should the level of activity exceed the limit which Building 74 can handle, 
it will be necessary to process these wastes further in Building 81. 

le) All othe r wasteL These other wastes will consist of various process wastes of a low level 
of activity which can be handled by Building 74, and will also include wastes coming fiom 
janitors' slop sinks, boiler blowdown water, cooling tower washdown water, cooling water 
waste, which will be bled off occasionally to prevent excessive salt buildup, and miscellaneous 
other wastes. These wastes will be collected in suitable tanks and will be monitored before 
being transferred to Building 74. 

It is estimated that the amount of waste which will be transferred from Building 81 to Building 
74 will amount to approximately 6OOO gallons per day. This figure may vary some what but 
will probably average this magnitude over a reasonable period of time. 

Building 23 and 41 

Wastes from these building will consist entirely of chemical laboratory wastes normally 
encountered in laboratory operation of the tvpe which these buildings will be expected to carry 
on, with the exception of relatively small quantities of urinalysis samples which Building 23 wil l  
analyze. These urinalysis samples may contain very minute quantities of radioactive materials 
but the level of activity is so extremely low that no hazard from this standpoint should be 
expected. It is estimated that these buildings will discharge approximately 2000 gallons per day, 
of which 300 gallons per day will be discharged from Building 23 and 1700 gallons per day 
from Building 41. These wastes will be discharged into a lime pit to provide neutralization, 
thence to a holding tank of some 600 to 800 gallons capacity, from which tank it will be pumped 
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to Building 74, where it will be processed even though the level of activity wi l l  be within 
acceptable limits. 

Building 74 

Total liquid waste flowing to this building wil l  probably average about 9OOO gallons per day. 
Treatment in this building will generally consist of removing the chemical and radioactive content 
to a point where it can be released and remain within the accepted limits of radioactivity, as well 
as chemical content. A detailed report covering the analysis of the liquid wastes entering the 
building for processing, the method of treatment employed within the building, h d  the analysis of 
the effluent leaving the building is contained in the Secret Document No. 00732. The treated 
effluent from the building will be pumped to the downstream side of the sanitary Sewage treatment 
plant, Building 95, and discharged into the effluent from Building 95. This dilution will provide 
an additional factor of safety in reducing further any residual radioactivity or harmful chemicals. 

In view of the relatively unproven process to be employed in Building 74 for the treatment of 
waste, a 200,000-gallon retention tank will be provided on the flat to the south of the building. 
This will provide approximately one month's normal operating hold-up of material. Wastes can 
be pumped from Building 74 to the retention tank and can be returned from the retention tank to 
Building 74. 

Building 44 

la) Storm Drains, Water from the roof drains will be discharged onto the ground along the outer 
walls of the building, and will then depend upon surface runoff. 

fb) Footing Drains. Water from these drains should be very small in quantity and will be 
discharged into the 1200-gallon waste sump located in the basement of the building (see paragraph 
"d" below). Normally, water from the footing drains would be discharged to the nearest water 
course or to the sanitary sewer system, but the hydraulics of these systems with relation to each 
other is such as to make it impractical to discharge footing drain water in accordance with normal 
practices. 

(c) Sanitarv Wastes. These wastes will be collected in a separate drain system and discharged in 
to the plant sewage system, through which the wastes will flow to the sanitary waste treatment 
plant, Building 95 for necessary treatment. Floor drains in the carbon shop will discharge into the 
sanitary sewer system, since no radioactivity should be present in this portion of the building. 
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id) All other wastes. The other wastes not mentioned above consist of a few floor drains in the 
basement of the foundry, drains from slop sinks, metallurj$cal laboratory sinks, a few drinking 
fountains and a few other miscellaneous sources. These wastes will be collected in a separate 
drain system and discharged into a 1200-gallon sump located in the basement. It is expected that 
approximately 800 gallons'pcr day of these wastes will be collected in this sump. A float- 
opexated p u m p - a  empty the sump by pumping the wastes through a suitable filter system. It 
is expected that one passage through the filters will reduce any radioactivity below the accepted 
limits. The wastes will pass from the filter into a second retention basin, at which point the 
wastes wil l  be sampled. Should the level of activity be below accepted limits, the wastes will 
be discharged by gravity into the sanitary sewerage system. Should the wastes exceed the 
accepted limits, it will be necessary to pass them through the filter system again. 

Building 95 

This plant will treat sanitary sewage through the activated sludge process in equipment of 
conventional design and operation. It is-anticipated that the effluent to be discharged from this 
plant will vary between 40,000 to 80,000 gallons per day. Samples will be taken regularly of 
the sewage treatment plants and will be-analyzed for possible contamination. Further description 
of this process was outlined previously in the summary. 

0 
Conclusions No liquid wastes from the Rocky Flats Project will be released until the level of 
radioactivity, as well as the chemical content, has been reduced by positive processing methods 
to within acceptable limits. No dependance has been placed upon leaching fields or sectling 
basins, inasmuch as these do not provide positive assurance against the release of liquids within 
safe limits. All liquids released from the project will fall within the requirements established 
by the AEC for level of activity, and within the generally accepted health requirements for 
biological and chemical wastes. 
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TELEPHONE: om) 279-9181 
FAX. (303) 279-9186 

June 5 ,  1992 
1801- 17 

Mr. Jim Shaffer 
Project Manager 
Advanced Sciences. Inc. 
405 Urban S a t  Suite 401 
Lakewood., Colorado 80225 

Subject: Foundation Drains which may impact OU8 MSSs 

Dear Mr. Shaffer, 

Foundation drains (or footing drains) around some buildings in the PA were studied by us 
to determine potential impacts on OU8 MSSs. Information was sought mainly to idtnnfy 
the location of cumnt and historical foundation drains which has been doubted and 
conaadicted in the past by various resources at the RFP. An effort was made to determine 
which drains are still operational. This letter summarizes information idennfed and sources 
reviewed for this information. An attempt was ma& to quantify the impact some of the 
drains may have on the water table in the vicinity of OU8 MSSs. Assumptions made for 
this eiion are stated. 

The subject of foundation drains will be an evolving one since new sources of information 
on these drains are likely to be found in the future. Any additional information we obtain 
will be evaluated and incorporated with the information in this letter. This has not been an 
exhaustive study and in the interest of providing you this information as timely as possible, 
the summaries stated are to be considered in draft form, although they are true and complete 
to the best of our knowledge. 

Location 

Several sources of information were used to determine the locations of foundation drains. 
These are stated below. We have prepared a map (attached) showing the approximate 
locations of the drains relative to the OU8 IHSSs. The following paragraphs describe the 
sources used. 

1. A set of Foundation Drain Plans idenafy the approximate locations of the foundation 
drams around many buildings at the RFP. The twelve drawings are dated June 13,1975 
and are more schematic than design-oriented. We have the complete set obtained from 
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2. 

3. 

4. 

the RFP Engineering Drawing Room. These are numbered 25581-1 through 25581-12. 
The set includes drawings of foundation drams speclfic to Buildings 771,774, and 779 
which indicate the location of the pipes and the direction of flow. No other buildings 
in the OU8 &ea arc identifled in these drawings. Therefort, it is assumed that the other 
producaon buiidings that would be of concern to OU8 (e.g. 776/777,707,559) do not 
have foundation drains. Most individual drawings do not show tcrminarion points but 
reference the Area Plot Plan (25581-1) for the termination points. The Area Plot Plan 
is at a small scale and exact locations of termination points cannot be disccrncd. 

An i n d  Lntr writan in May 1977 by N E  Moody of the RFP GcncmlLaboraoory 
dtscribts the locations of building sumps and foundation drains. The lencr statcs the 
i d e n ~ a i o n  number and a brief description of its location with a notation indicanng 
whether it would be expected to be wet or dry. In comparing the information in this 
letter to the 1975 maps, an additional foundation drain location is described. This 
foundation drain is FD707-1 and is described as being the storm drain outlet east of the 
Building 750 Parking Lot The description of this sampling point includes a statement 
that it "should pick up warn from Buildings 559,750,776,777,778, and 707." This 
is of sigdicance because it is the only mention found that describe drarnage frtnn these 
buildings. Because the idenafication number is prcfaced with FD, it was believed to be 
a foundation drain, but the description is of a storm drain and no other documentation 
was found which describes foundation drains associated with the mentioned buildings. 

A sampling program was initiated sometime in the mid 1970s (based on the memory of 
Ralph Hawts. retired RFP Envimnmental Group employe)  to monitor the quality of 
water dischargmg from drains. The results of this sampling program were summariztd 
in a December 1981 report written by Nancy Hoffman (now Nancy Kirk with 
Procurement Control at the RFP). This report, entitled "Water Quality Data for 
Foundation Drams and Building Sumps from 1977 through 1981 (Draft)," reiterates and 
supplements N.E. Moody's Internal Letter in the descriptions of the foundation drain and 
building sump locations. in prepaxing the repon, Ms. Hoffman traccd down the 
sampling locations in the field using the 1975 maps. She went to the locations indicated 
to be termination points for the foundation drains and if a discharge pipe was found. it 
was concluded to be the discharge pipe indicated on the map. No additional analysis 
was performed, such as dye testing, to determine if the pipes found were truly 
foundation drain outlets. 

Original consauction drawings were found for pomons of Buildings 771 and 774 or 
additions to them. Foundation drains along the north si& of Building 771 were venfied 
from a 1962 (RF-V71-10008) drawing and the drain from the nonhwest corner of 
Building 771 to the outlet in a manhole were verified from a drawing from 1952 (RF- 
70-1 11-C). For these locations, exact (at the time of the drawing) invert elevations were 
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stated Other than these, foundation drains were not idendied in other construction 
drawings and w e n  not able to be verified. A 1989 drawing (38544-102) for the 
replacement of Tanks 66,67, and 68 at the southeast corner of Building 774 indicates 
a designed "perimeter foundation drain" which is a gravel pack over geosynthetic fabric 
directly adjacent to the foundation and is not representative of the type of foundation 
drain (pipe) that arc the focus of this letter. Where not spcafically found, foundation 
drain invert elevations were estimated based on the design elevations of the building 
foundations taken from construction drawings. 

5.  Current RFP Utility Drawings w e n  studied for the existence and location of footing 
drains in the OU8 arts. Several were found in the vicinity of Building 774 and a few 
near Building 771. In the case of Building 771, these were very close to the ones 
indim,& on the 1975 map. The drains near Building 774 varied sigmficantly. Building 
774 has been modified many times since its construction in 1952. Small and large 
additions were built on to it in all directions from its origrnal configuration. 

It is supposed that the original building was constructed with the foundation drains 
around it and that subsequent construction activities probably left the drains in place but 
not senring their origmal intent The drains may have been blocked off internally by 
these construction activities. It is believed that these original foundation drains are 
indicated on the 1975 map, superimposed over the new shape of the building. In 
comparing the building outline from the 1975 map with the current building outline on 
the 1990 Utility Drawings, it is clear that all of the drains indicated in the 1975 map are 
currently beneath some smcnrre or pavement. The foundation drains indicated on the 
c m n t  utility drawings an noted only where they emerge from beneath the building and 
its path under the building is unknown. It is not believed that any foundation drains 
were added subsequent to the construction of the building (or additions) and that one 
or both of the maps are in error or arc incomplete. The veracity of the 1975 map is 
doubted more than the utility drawing because is schematic in nature and the purpose 
of the 1975 maps is not currently known. 

WorkinP Condition 

Foundation drains that are c m n t l y  in existence an the ones of most concern to the OU8 
workplan. For estimating the potential impact of the foundation drain on each MSS in the 
OU. all of the foundation drains found from the sources above were included This was 
considered to be a conservative approach and also as a direction for continuing' 
investigations. There is one exception to this. The 1975 map indicates a foundation dram 
along the north side of Building 779. The map indicates a termination point betwen Solar 
Ponds 2MC and 207A. It is believed that the pipeline between the solar ponds is a storm 
&an (based on the utility map and discussions with RFP employees) and that the foundation 
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drain portion was only nonh of the building. No other documentation or v d c a t i o n  was 
found in s u p p a  of the c m n t  existence of this foundation dram. The configuraaon of the 
building has changed since its ori@ construction and construction activities occurred in 
the late 1980s which affected the foundarion of Building 779 in retrofitting for seismic 
stability. The estimated elevation of this foundation drain is higher than the elevation of the 
closcst OU8 IHSS and it was not c o n s i d e d  for further analysis at this time. ' 

The four&uion drains arc a subsurface network of pipes of various materials. Thm axe no 
sampling ports, lamplights, or other s~cccss points other than the outlet Therefore, the waxer 
quaiity iAcarifiai ct~e outiet watQ samp~es arc a composite of a~ waters entering the 
network and thue is no dircct and non-inuusive manner to isolate the source of potenual 
contambation (assuming the water sample indicates contamhation) and amibute it to one 
particular IHSS or PAC. 

Some buildings in the OU8 h a  do not have foundation drains. Buildings 771 and 774 arc 
original production buildings at the RFP. Buildings 559,707,750,776/777,778, and other 
main buildings in the area were consmctcd in different phases after the initial consnuction. 
These brlilrlings are equipped with interior building sumps. It is specula& that the buildings 
wcxe designed without foundation drains, which would direct warcr away from the 
foundation, with the intent of allowing groundwater to sttp into the buiiding. InNpaDcd 
groundwater would be contained within the building as a means of controlled monitoring and 
discharge of colltcted water. 

Impact on Groundwater 

An evaluation was made in areas where the foundation drains were in close proximiry to an 
OU8 IHSS to estimate if the foundanon drain would impact the groundwater beneath the 
IHSS insofar as drawing down the water table toward the drain and allowing for potential 
contaminant migration. Many assumptions were made for this evaluation. It was assumai 
that a foundation drain would collect the same amount of water along its length, that is, 
flow, Q, is constant and could be measured dirtcdy from the tmninaaon point of the pipe. 
All subsurface spucturcs (pipelines, tunnels, tanks) wexe ignored in respect to effects on 
groundwater drawdown. 

The location of the OU8 IHSSs and the buildings and drains are considered constants. The 
water table elevation and the flowrate, Q, arc variables. A table was prtparcd which 
summarized the flowrates and water table elevations necessary to have an impact on the OU8 
IHSS. The flowrates can presumably be m e a s m d  from the termination points and the water 
table elevations can be estimated from monitoiing well conpol. If these variables arc known, 
then it can be determined if the foundation drains actually impact the groundwater &low the 
OU8 IHsSs. The flowrate is zero if the water table elevation is below the level of the drain. 
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In this casts, the drains may not have any impact even if the IHSS is directly above the 
drain. However, thcrt s t i l l  could potentially be an impact if infiltration of surface water 
travels through the IHSS toward the drain, even if the water table elevation is below the 
drain elevation. If the drain loses water through its length, the drain could be impacting the 
groundwater beneath the MSS, but this condition cannot be quantified accurately. 

To estimahc the relationship among flowrate, foundation drain elevation, water table 
elevarion, and location of the MSSs, an equation was derived to determine the zone of 
influence from the drain to the point where the water table is no longer impacted by the 
presence of the drain. This equation was derived from Darcy’s Law: 

(From Fetter. 1980. p. 133 and UcWhorter & SuMda. 1977, p .  97) 

Integrating both sides, with flow from right to left gives: 
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This equation is g e n d y  used to predict the waocr table ptofile. The actual wafic~ table is 
generally greater than the pmbcud profile because vemcal components of flow ii~c ncglccted 
(Mcwhorocr & Sun& 1977, p. 147). 

Othcr basic assumptions for this equation axe as follows: 

flow is smdy state; 
aquifer is homogeneous and isotropic; and 
the Dupuit-Forcheimcr assumptions apply (Free= and Cherry, 1979, p. 188): 

- flowlines arc assumed to be horizontal and equipotential lines are assumtd to 
b i  vertical: 
the hydraulic gradient is assumed to be equal to the slope of the frtt surface 
and invariant with depth. 

- 

Calculations were made, using the elevation of the foundation drain and the elevaaon of the 
ground surface of the MSS. to find flowrates of the drams if the extent of the zune of 
influence was to the boundary of the MSS. The anached table summarizes these discharge 
calculations. The MSS in question would potentially be affected if the actual discnarge from 
the foundation drain was determined to be less than the flowrate calculated. For a given 
static watcr table elevation, a very low flowrate will have a relatively wide zone of 
~ ~ ~ ~ U C X X C C ;  conversely, a high flowrate will have a relatively namw zone of influence. 

Rowrates were calculated for fully saturated and half saturated conditions. The fully 
saruratcd condition would apply if the water table elevation was just beneath the p u n d  
surfact (a  worst case scenario). The half saturated condition applies if the water table is half 
way beween the ground surface and the foundation drain elevation. Although flowratts 
wert calculated only for fully saturated and half-saturated conditions, it should be noted that 
the discharges calculated for fully-sanuated conditions are twice the discharge rates 
calculated for half-saturated conditions, indicating a proportional relationship between the 
flowme and the amount of saturation when the elevation differences are relatively small 
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In cases in which IHSS boundanes and foundation drain boundanes overlap, it is assumed 
that the MSS could be affected by the foundation dram regardless of the sanxiirion and 
flowrate. Also. if the M S S  elevation is less than that of the drain, it is assumed that the 
foundanon drain will not affect groundwater beneath the MSS. 

June 5 ,  1993- - 

Conclusion 

The rnfomation presented in the table should be used as guidance and measured values can 
be used in the derived equation to determine if there is a potentid impact on the MSS by 
the foundanon drain. AS1 has data for these variables that can be used in the equarion. 

I hope this information and effort are useful for your evaluarion. If you need additional 
information or explanation, do not hesitate to call. 

Sincerely, 

Attachments: 2 

cc: Frank J. Blaha 
File 1801-17 

L I 



A1‘I’ACI.IMENT 2 

l39.l(S), 139.2 SE corner, 5943 5987 44 22 4.35 

I 1 t l . l  E side of 594 3 S986 43 21.5 I .s3 

Dltlg. 77 I 

Bldg. 701 

132, 144 E of Bldg. 5043 5986 43 21.5 I .91 
70 1 

I37 SE of Bldg. 5943 5982 39 19.5 1.29 
77 I 

DRAIN 
ELEV AT10  N 

LOCATION 

2. I7 

0.70 

0.96 

0.64 

GHOIJND 
SURFACE 

EI-EV ATlON 
m . 1  

150.2 W of Bldgs. 
771 & 777 

1:u LLY - 1 1 A 1-1’- 

Overlaps footing drain - will be affected regardless of flow and saluralioii 

59431 5946 3 I .5 I .33 

150.3 

0.67 

I37 

Belween 
Bldgs. 771 & 
774 

SE of Bldg. 
77 I 

Footing Drain - Wcsi of Building 

w or ~ i d g s  
i71 & 777 

N W  and N 
. of Dldg. 77 I 

- 

Overlaps footiiig drain - will be afkctcd regardless of flow and saturatioii . 

5943 I 5982 I 39 I 19.5 1.29 I 0.64 

7 I (niiis N-S) 

Overlaps fooling drain - will be affected regardless of flow arid saliiralion 
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L O C A T I O N  

150.2 W of Bldgs. 5943 596 1 18 9 1.33 
771 & 777 

FOOT1 NG G R O U N D  
D R A I N  SUR F A C E  

(FT.) 

0.67 

FULLY - 
S A T U R A T E D  
H E A D  (m.) 

I72 

IIAL-F- 
S A'fUH A T E D  
H E A D  (Ff.) 

NW arid N 
of Dldg. 771 

Considered iiriaffccicd by footing drain due to pavcrnent and oppsi le  slopes 

FULLY - 

5943 596 I 18 9 4.0 2.0 

Fooling drain - souilicriirnosl rirnninrr E-W OUI of Wcsr sidc of Building 771 

150.2 W of Bldgs. I 771 & 777 

1.5 

II 172 

1.33 0.67 

_. . -- 

NW and N I of Bldg. 77 I 

594 1 5944 3 I .5 0.1 I 0.05 

Considcrcd unaffccicd by fooling drain due IO pavcment arid c?pposilc slopcs 

I37 

11 Footing Drain - Norm of Building 771 (runs E-W) 

S of Bldg: 5949 5982 33 16.5 0.47 0.24 
774 

ll 172 

II 163.2 

NW and N 
of Bldg. 771 

N of Bldg. 
77 1 

N of Bldg. 
77 1 

5941 I 5944 1 3 

Overlaps fooling drain (on west end) - will be affected regardless of flow and saturation 

Between 
Bldgs. 771 & 
774 

Overlaps fooling drain - will be affected regardless of flow and saturation 



HALF- 
S A'I ' I  Jlt A'I'EI'I 
DISCI IARG13 

(CiPM) 

FOOT1 NG GROUND 
[WAIN S I  HI VACE FI I1 .LY - 1IAI.F- 

ELEVATION 1iI.EVATION SA' IUHAIED SA'I'IJHAI'ED 
IISS # LOCATION (R.) (1.T.) HEAD (FT.) HEAD (IT.) 

FULLY - 
SATURATED 
DISCHARGE 

(GPW 

I37 S of Bldg. 5M8 5982 34 17 0.37 
774 

0.19 

I 50. I N of Bldg. 5946 
77 I 

5944 Footing drain won't affect ItISS - drain elevation greater tliaii I I ISS 
elevation 

~~ ~~~ 

norlliern portion N of Bldg. 
- 139.I(N) 774 

163.1 N of Bldg. 
774 

172 N of Bldg. 
77 1 

southern portion N of Bldg. 
of 139.1(N) 774 

~ ~ 

5946 5936 Footing drain won't affect IHSS - drain elevation greater than I I ISS 
elevation 

Footing drain won't affect IIISS - drain elevation greater than IIISS 
elevation 

5W6 5940 

Overlaps footing drain - will affect regardless of flow and saluration 

5946 5956 10 5 8.9 4.4 

southern ponion 
of 139.1(N) 

N of Bldg. 
774 

Overlaps footing drain - will affect regardless of flow and saturation 

I72 N of Bldg. 5946 5947 1 0.5 0.89 0.44 
77 1 

163.1 

northern portion 
of 139.1 (N) 

N of Bldg. 
774 I 

N of Bldg. 
774 

Footing drain won'i affccl IHSS - drain elevation greater lhan IHSS elevation 

Fooling drain won7 affect IHSS - drain elevation greater Lhan IHSS elevation 
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?.a: (3031 279-9186 

Hr. Zim Shaffer 
Advanced Sciences, Inc. 
405 t'rban Streex 
Suite 401 
Lakewood, CO 80228 

..- 
.C. 

, e.. . -  . .- .- . 
.../-.- - 41, _-..- 

.. "IC'?-- ... # 

e .,.a i ! 
e- - \ !.# 

Subject: OU8 Information 

Dear flr. Shaffer: 

This letter transmits information to you regarding various 
Operable Unit 8 (OU8) issues. The main issues addressed in this 
lerter are listed below. 

- Our comments on figures based on a. review of the 
drawings for O U 8  Individual Hazardous Substance Site 
(IHSS) locations. 

- __ _ _  - 
- The status of photographs for the various OL'8 IBSSs. 

- A transmittal of currently available infornation on 
fOOKlng drains in OU8. 

--. ?eview of Fiaures f o r  IZSS Locations 

With regard to our review of the OU8 iBSS drawings, we nave 
Identified a number of changes that are necessary in order to 
sake the IHSSs locations better agree with currently available 
data. These changes are identified OR the attacned figures, and 
are briefly explained below. These changes, if made, will make 
the O U 8  IHSS locarions better agree with those locations 
?resented in the Historical Release Report whick has j u s t  Seen 
completed by my firm. The exception to this rule is your 
location for IHSS 150.3 which is more accurately presented in 
your drawings than in the final HRR. 

The following camments are based on Khe colored figures chat we 
obtained from you on May 14, 1992. The IESSs are discussed in 
zunerical order, references to figures are based on =he A S 1  
numbering systen presented in the lower left-hand carzers of the  
figures. 
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IXSS 118.1 

IHSS 118.2 

IHSS 132 

IHSS 135 

IHSS 137 

IHSS 138 

IHSS 139.1 

IHSS 139.2 

IIISS 154 

IHSS 150.1 

IHSS 150.2 

IEISS 150.3 

IHSS 150.4 

Information obtained during XRFt activities 
Indicate thac :he boundaries of this IXSS should 
be modified to represent a recrangular area just 
south of the l t ~ ~ t ~ h "  on the east side of Suilding 
701 to better represent.the former location of 
the tank. These comments are pertinent to 
Figures IHSS4 and IHSS9. 

Appropriate as presented. 

The boundaries for IHSS 132 are not presented on 
Figures IHSS9 or IHSS4. HRR information 
indicates that the boundaries for this site 
should be located east of Building 701 and IHSS 
118.1, which is noeheast of the IXG location. 

Appropriate as presented. 

Appropriate as presented. 

Information' obtained during HRR activities 
indicate that the boundaries of this IHSS should 
be located a small distance east of the location -~ 

presented in Figure IHSSB. 

Appropriate as presented. 

Appropriate as presented. 

3ased on engineering drawings obtained during F 5  
activities, IHSS 144 (N) should be located east of 3uilding 701 and IHSS 132. Since the exacz 
location of the sewer line break between 
Buildings 777 and 779 is unknown, the boundaries 
of 1 4 4 ( S )  should include more of the alleyway. 
This comment pertains to Figures i'rISS4, IHSS6, 
and IHSS9. 

Appropriate as presented. 

Appropriate as presented. 

ApproFriate as presented. 

It was proposed in the HRR that this IXSS be 
rnoved to the west side of Building 750, since the IAG location is inaccurate. This comment 
pertains to Figure IHSSB. 



a 

Informarion zbtained Zuring XRR activities 
indicates that =his IHSS is really a duplicate of 
IHSS 123.2. Therefore, the boundaries have been 

' deleted in the HRR. This comment penains to 
Figure IXSS7. 

IHSS 150.6 The boundaries of IHSS 150.6 have been modifies 
to agree with the IAG. However, it is possible 
that the IAG location is inaccurate. Since we 
found no hard information in the course of the 
HRR study contradicting the IAG boundaries, no 
changes were made to the boundaries of this IHSS. 
We have indicated to change the boundaries of 
this IHSS to the south of the boundaries shown on 
Figure IHSS6, includingportions of Buildings 705 
and 706. This comment pertains to Figures IHSS6 
and IHSS8. 

-.. -2SS 130.5 

IHSS 150.7 

IHSS 150.8 

IHSS 151 

ISSS 163.1 

IESS 153.4 

I J S S  172 

" 

IXSS 173 

IXSS 134 

The location of this IHSS is appropriate, however 
the west end should be modified to a rectangular 
shape. This comment pertains to Figures IHSS5 
and IHSSS. 

The boundaries are appropriate as presented. 

The boundaries are appropriate as presented. 

Appropriate as presented. 

Appropriate as presented. 

Information obtained during HRR activities 
indicate that the boundaries of this IHSS be 
extended, since the roadway was contaminated to 
the west dock of Building 774. This comment 
pertains to Figure IHSSZ. 

It was proposed in the HRR that this IHSS be 
reduced in size to include only the southwest 
corner of Building 991. Interviews and 
documentation indicate that activities which may 
have affected the site took place only at the 
south dock of Building 991. This comment 
pertains to Figure IHSS10. 

The boundaries of IHSS 184 appear to be too far 
n o r t h .  The site location was not changed as a 
result of HRR activities, and should presumably 
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be che same as tkat ?resented ir: t5e ZAG. 3 i s  
comment pertains ca Figure IXSSIO. 

-. LASS 188 Appropriate as presented. 

The original colored figures are attached and are aarked-up in 
pencil. 

OU8 IHSS Photosrauhs 

Photographs were taken of OU8 IHSSs yesterday, May 27, 1992. 
These photographs were taken by the RFP Photography Department 
with my help, and will be ready for review approximately June 
15, 1992. Two copies of each photograph will be made. A number 
of IHSS sites will be addressed. through the use of low-level 
aerial photographs from recent years. Low-level aerial 
photographs at the RFP are done on an annual basis. Should any 
of the current aerial photographic coverage of OU8 prove 
inadequate, arrangements can be made for additional low-level 
aerial photographs to be taken in the month of June. Clearly 
these low-level aerial photographs will not be ready for a June 
22, 1992 deliverable, but they can be ready for the fall 
deliverable. A number of OU8 IHSSs cannot be adequately covered 
by aerial photography, and for those we have taken ground-level 
shots. 

Footina Drains 

Footing drains in the OU8 area for which relatively complete 

?resented with these location descriptions is an evaluation of 
IIISSs potentially ispacted by the tooting drains, as well as a 
description of the locations at which these footing drains could 
be sampled. 

- A footing drain is located along the tunnel that 
connects Buildings 771 and 776. This footing drain is 
not identified on any known engineering or utility 
drawings, but is expected to run along the north-south 
tunnel the full distance between Buildings 771 and 
776. This footing drain is currently inoperative (the 
water collected by it must be pumped to the qround 
surface and the pump that does this is currently 
"locked out"). This footing drain, if operative, has 
the potential to impact groundwater flow near ISSSs 
118.1, 132, 139.1(s), 139.2, 144, and 150.2 in OU8. 
This footing drain, if operarive, would pump collected 
groundwater to the surface near the nortbwesr: corner 
of Suilding 701. 

information exists are located as descrlbea below. Also 
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X footing drain I s  located on the south side (anu 
parzially on the west and easr: sides) of Building 771. 
T3is footing drain discharged to South Walnut Creek to 
the norchwest or' Building 771 until sometime in the 
1970's or 1980's. Drawings and records are available 
regarding these old discharge points. However, the 
current discharge from this footing drain is believed 
to be in the same general location of the Building 774 
footing drain discharge to the north of Building 774. 
I have not yet identified any documentation of this 
change in discharge point for the Building 771 footing 
drains, but I have spoken to more than one person who 
has alluded to this change. The change in-discharge 
point was made during the modification of drainage, 
roads and parking lots in the general Building 771 and 
774 area. These changes have grea.cly modified this 
general area. This footing drain has the potential to 
impact groundwater flow near IHSSs 118.1, 132, 
139.1(S), 139.2, 144, and 150.2. 

A footing drain is located on the south side (and 
partially on the west and east sides) of Building 774. 
This footing drain daylights on the hillside north of 
Building 774 near a small pond. This footing drain 
has the potential to impact groundwater flow near 
IHSSs 137 and 150.3. 

- 

- A footing drain is also located near the ,southeast 
corner of Building 559 along a tunnel that connects 
3uilding 559 ana Building 528. This footing drain 
daylights a considerable distance northwest from 
3uilding 559 (ana souchwest from Building 771) on the 
hillside along a drainage that runs to the northeast. 
This footing drain has the potential to impact 
groundwater flow near IIfSSs 150.5. 

As a further step in evaluating the overall inpact of these 
footing drains on the various IHSSs. I suggest that we run a 
quick paper calculation of the potential "zone of influence" of 
each of these footing drains. This evaluaticn will require some 
of the groundwater parameter information that should currently 
be available at A S I .  The completion of these calculations will 
help increase the cerrainty of which IHSSs are potentially 
impacted by the footing drains, and will help in the 
identification of missing groundwater parameter inforsation. 
This type of evaluation is a part of our current scope of work 
ander Initial Evaluation. 



I t n s t  %at the above is complete enough for your review and 
evaluation. If you have any questions or need additional 
clarification on any points, please call. 

Sincerely, 
DOTY & ASSOCIATES 

Frank J. Slaha 



TO: Meeting Attendees 

FROM: Frank J. Blaha 

DATE: January 19,1994 

RE: Notes of meeting with EGgLG personnel on foOting drains and related 
information 

In Attendance: Steve Barros, EG&G 
Leslie Dunstan, EG&G 
Dan Wsd, EG&G 
Dcan Yashan, GG&G (arrivtd about 11 AM) 
Ferrel Hobbs, Jacobs 
Dave Lands, Jacobs 

The above peopie attended a meeting on December 22, 1993 to discuss the 

donnation and fmdmgs of the- Jacobs - team repdrng footing drains and to 
determine whether EG&G personnel had additional information of which tEtC Jacobs 
team was unaware. The meting focused upon those footing drains for which there 

seemed to be incomplete or conflictkg information or fur which there seemed that 

a better sampling point exists. 

The. EG8t.G personnel were interested in the footing drain invert elevations that 

Jacobs had developed from engineering drawings. This mnstitutgs new information 

for the EG&G personnel and helps to determine the direction of flow withm the 

footing drains. The direction of flow is useful in e s i a b e g  a good monitoring 

point. 

This memorandum consists of meeting mirmtcs as well as a summaxy of 
informaton this author la~ows ofrcgarding  ROC^ nab Flint (RFF) f~uting draim, 
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except for data. Data wdl be addressed in a separae memorandum to follow this 

one. Specific buildings and issues discussed are presented below. 

B _ u i l d i r r P U  : The Jacobs tcam was cullcefnd aboul bc fdct 

EG&G personnel have recently been samphg a budding sump in the 

that the footing drains possibly flowed to this building sump. However, 
the Jacobs team did not believe that the buiidhg sump was co~ected 

to thc footing drain system. F&g dmin elevations g& by 

Jacobs indicated the low point in the footing drain system was on the 

opposite side of the buildmg from the sump. making it unlikely that the 
footing drains flowed into the sump. 

c 

basement of Buildrng 111. During a site walk, EG&G had indicated ~ >- ,;-. J A L A  

'I 
I 

EG%G personnel concurred that there is uncertZinty r e l d  to the 

footing drains at Building 111. EG&G pezs~nnel had been told by 
..?BuiIchg 1 1 1  Utilities personnel that the footkg drains had been re- 

routed to the sanitary sewer system a3 a pan of.thc copsmction of 
Buildrng 115. However, a review of the drawings for ConstruCriOn of :./& 7--i(=.-* 

Building 115 found 110 evidenct for the re-routing of the drains (aU of 

the pipes were shown as truncated at the Building 115 wall). M e r ,  
a number of EG&G personnel have inspected the general area in 

which the Building 111 footing dtain o m  dayligbi and fd no 
pipes or moist areas that could be indicative of the end of @ foating 
drain, It was exptaincd that one of the reasons the building .sump m 

l l l b a s b e e n s a m p l e d k t o d e ~  whethnthere iSanycOmection 
bctwan silva hia that havt k n  idcntificd iu s a k y  wfitewdter 

trcatmrnf plant sludge and a possible s i k r  hit in a Building 111 sump 
sample. These two hits could indicate a tie-in of the building sump to 

, -.a ,L 
I /  ' -  
c ,  z* =-,-Le ' ,c .I' - 

I 
/ - * I  .#*.-,.. 

$0- && 

. I  

0 
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footing drains and then to the sanitary watewattr k a t m e a  plant. 

However, EG&G personnei concurred that the building sump wap 

probably not related in any way to the footing drains. After these 

discussions, it secxntxt that musf reasunable routes of hesugacion had 
been pursued and that some qucstio~ls still remained. Hawever, thc 
Rocky Flats Plant engineer responsible for m m o n  of Building 113 
had not yet been cantacted, and it iS possible that additional 
information could be available from that person. EG&G personnel 

Building 111 will be conducted as a part of the Drain ldentiiicatiun 
Study (DIS) activities. 

indicaccd that dye ~ t h g  of thc buiidhg sump and foot@ drains at 

Builclim 124: Based upon engineering drawings obtained by Jacobs, 
Building 124 (the pomble water treatment building) bps a fwting drain 

system that flows away from the building to the south. It was gemrally 
agreed that this footmg drain once dayllghted on the hillside sou& of 
Building 124 uphiU from Woman Creek. However, Jacobs found 
drawings indicating that the footing drain had bcen connected to an 
18”/24” southeast-mmhg storm drain just southwest of Building 460. 

This storm drain connects with the d e r  444/460 storm drains that 

terminate above the South interceptor Ditch (SID) just south of 
Building 664. Thus, flow from this footmg dtain would be sampled 
when samples are taken for the 4441447 fwtbg drah 

Thet/,outing of Building 124 footing drain flows intD this storm drain 
T@,/BLC 

q p d  lu tc s w  U u r u l i o u  --. .- tu Lhc E M G  y m .  

personnel had spent some tlme_try ing to identify the point at which the 

Building 124 footing drain daylighted on the h i U s h  s d  of Building 

EGaG 
@y 4. .’ I LC 

. .  .. . 

I 
~ 



. .  

Meeting Attendees 
Page 4 

... 

124 but had been u n s u ~ s f u l  in 1OCating the pipC anci'bad fd no 
wet areas on the hillside in the general am in which the pipe'had 

once daylighted. W E  penohel-have infarmation on Pond 6 that 

could be useful in locaring the porn at which the Building LX drain 
once daylighted. This information includes drawing 27006-4,sheet 4 

of 12 (Rockwell International Corporation, 195,  Backwash Storage 

Tanks Layout. RFP Drawing No. 270064 sbeet 4 of 12. As Built June 
18). This drawing indic;rm that a drain leaving the g d  Building 
124 area a d  drahhg to the so%h was pluggal as a purtim ufthe 

project for which h e  drawings were cotnpleted Tbis project was a 
backwash water recycldmamgemtnt p & t  intended to ehninafe any 
discharge to Woman Creek from the watrcr treatment plant due to 
NPDES permitting issues. It is WWE's opiniOn from interviews of 
pusonncl involvcd in this projst that the drain h m  124 to Woman 

Creek was plugged or r e m o d ,  and Drawing 2700&4 supports the 

statements made by RFP personnel in hose interviews. This drawing 

also indicates that this plug should be effective in preventing discharges 
from the foo- drain to this ourfall pipe. 

It was also conjectured at the meting that the tic-ii of the footing 
drain to the storm drain should be visible in a stormwater catch basin. 
No one at the meeting was familiar with that particular catch basin. 
Further, it was also conjectured that Tom Tmjillo, the RFP engineer 
that. had reEa.mly been involved in of the stormwater drainage 

problems and issues in the 444f460 a might have additional 
infomarion on the routing of this footing drain and sl~zmwaw drain. 

Jacobs' attempts to reach Mr. Trujillo bad been m d .  It was a 
:. - 
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also stated that dye testing of the Building 124 footing drain should be 
heipfid in determining the m e  rm~tine of the flm. 

puildj 444: Based on drawings recently accessed by Jatobs, the low 
point on the Buildug 444 footing drain OCCUIS on the south side of 
Building 444 just east of Building 449. However, although this is the 

low point of tht footing drain system (at an elemtion of 6007.0'),thtre 
appears to be no pipe or other conveyanoe structure to remove the 

fwutiig r l r h  wakr frou this area. hdurrualiou obtained frvm building - 
personnel has indicated that the faotlag drain flowsare C U U W  into 
a building sump and that the flow from,that building sump goes into 
a second building sump and then the combined flow from that sump 

is pUmped to the process waste treatment system. Kwever, the 

cltvations of thc s u n p s  arc 6008.4',and thus these mmpj ius not 

capable of gravity drabkg flow from the foothg drains on the south 
side of the building. According to elevations obtained by J d ,  flow 

should actually be from the building sumps intu the footing drain on 
the south side of the building, but again there is no conveyance 
structure related to footing drains shown from th3t point. 

There was general agreement at the meeting that additional 
information needs to be obtaintd about the footkg drains and building 
sumps at Building 444. Avenues of investigation that were discussed 
at the rnMting included: 

- t;llkine to the Boildiog 374 Proas Waste 

Treatment operators (these people. should know 
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nearest water course or to tht sanitary sewer system, but 
the hydtaulics of these systems with relation to each 

footing drain warn in accordance with normai pctices. 
other is such as to make it lmpractlcal to discharge 

and 

m e r  Was%. The other wastes not mentioned 
above comist of a few floor drains in the basement of 
thc foundry, drains from slop sinks. metallurgical 
laboratory sinks, a few drinking fountains and a few 
other miscellaneou~ soufces. These wastes will be 
wlltxwl in a separate rlrain systcm -and discbargtd inro 
a 1,200-gallon sump located in the basement. It is 
expected that approximately 800 gallons per day of these 
wastes will be collected in this sump. A fluatqxrated 
pump will empty the samp by pumping the wastes 
thmugh a suitable fitW system. It is cxp t rd  tha~ oue 
passage through the filters will reduce any radioactivity 
below the accepted limits. The wastes willpass from the 
filter into a second retention basin,,at which point the 
wastes will be sampled. Should the lwei of activity be 
below accepted limits, the waste3 willbe dkhargcd by 
gravity into the sanitary sewerage system. Should the 
wastes exceed the accepted Iimits, it willbe neassary to 
pass them through the fflter system again. 

The existence of the two sumps in thc bascmcnt of 444 and the fact 

that the footing drains f l o d  to b e  sumps due to unfavorable 
hydraulics, appear to malic more sense based on the above passages. 

from the Shepherd document. 

707: Jambs personnel have obtained engineCring drawings 

indicating the existence and routing of footing drains associami with 

Bullding 707. EG&G Surface Wat# personnel have not previously 
accessed these engineering drawings. 
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The routing of the footing drains and the ament sampiing point 
employed by the EG&G. Surface Water p u p  to mclnitrn the Building 

707 footing drains were both discussed. There was general agreement 

that some modifications in sampling poinrs may need to be msde in 
order to monitor Building 707 footing drain flows. EG&G Sruface 
Water personnel had been s q h g  water in a catch basin south of 

BuiIding 707 and north of a waling tower as go- representative 

of footing drain flows. Thk sampling point was established bartd apon 
an interpretation of historical d-tiou rckrlal lu the footing 

drains from the 1970s a d  1980s. Engineering drawmgs aocessed by 
Jacobs indicated that the footing drain flm pass mrth of the catch 

basin sampled by EG&G personnel and that the flows from the catch 

basin also enter this samc p@c. I t  is wnjecmred that rhtrr= may be 
some nccess poinra to the pipes identificd by Jacobs as caqizxg fwting 

drain flows, but additional research on this issue will be needed. 

771: The locations and sampling of Building 771 fwting 
drains were discussed at the meeting. The footing drains from 
Building 771 historically flowed to the northwest from the Building. 

However, significant changes in drainage and dramage structures 

O C C U K ~  to the nortbwest of Building 771 as a part of the Prootcted 

Area (PA) construction-of the early 1980s. Footing drain drawings that 
address Building 771 footing drains pnor to comtractu>n ' 0fthePA 
indicate three separate discharges of footing drain flows to North 

. .  

Wdnut Creek, 
\ 

0 
The EG&G Surface Water Group i s m d y  sampling amnnhale just 

west of the Carpenter Shap of Building 771 as being indicative of some 
.. . 
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of the Building 771 footmg drain flows. Drawings indicate that some 
of the footing-drains on the west and smth side.. of Building 771 flow 

to this Inanhole. 
- -  

However, other footrng drain flows from Building 771 &red prior to 
PA construction due north of this manhole. These flows entered a 

manhole (designated as manhole #3 on some drawings) just west of 
Building 778. ,4n 18"diameur vitrified cfay pipe is indicated as 

e . -  , , , I_ Xl' '. 
flowing northwest from this manhole, and this wnstituted the urigiual 

discharge of footing drains on the east, north, and portions of the west 

side of Buildrng 771. Howmer, drawings obtained by Jacobs reiated 
to PA consauction indicate that-the discharge pipe from this &ole 
has been plugged. These drawings do not indicate the m n t  focatim 
of the footing drain discbuge rehted to d o l e  #3. 

- Long-time employees of Buildmg 771 or of RFP have told both EG&G 

Surface Water personnel and employees of 

of the Building 771 fooUng drain flows have been routed to the east of 

. ,  1 .-- 
/ / I  ' 

that at least some . 
. .  

their or ig id  discharge locations. In genrd, these personnel have 

indicated that the footing drains now flow into the small pond just 

north of Building 774. In the general n c m t y  ot this pond, a number 

of pipes have been identified as daylighting, but the source of all of 
these pipes has never been successfully trackrd down. This d pond 

is partly being addressed by Operable Unit 4 site chamctcri7ation and 
- remediation activities because the flows from this pond had been, until 

Iatc 1992, collected by the l icuh sysitenn Iocitui mnh of the 
I - 

solar ponds. Although attempts have been made by both EG&G 
Surfaw Water personnel and W E  employees, no drawings have yet 

0 

.. 
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been located that carroborate the re-muting of footing drain flows to 

the small pond north of Building 774. 

Thcrc w a  gcncrd agrs tue~t  iu tl~c irtee- that addirional wmk fs 

needed .to obcain better information on the Buil- 771 footing drains. 

BujJdrno 774: The footing drains associated with Building 774 were 

discussed. ne author oi his memo was not directly involved in this 
conversation, but thcrc appcad to be g a d  ag~~cmcat  a& Lfie 

meeting that most of the Building 774 footing drains flow bo the small 
pond north of Building 774. At least some of the flows inbo this small 

pond arc being monitored a footing drain flows, but there was some 
unceriainty as to the exact pipes cunently carrying footing drain flows. 
There have been a number of additions to Building 774 and n nambcr 

of construction projects in the general Building 774 m. Many of 

these projects wuid have encountered foaung drains and required the 

rerouting of those drains. Drawings do indicatc an a d d i t i d  footing 
-AA - ,  drain outfall to the cu t  of the small pond. I t  , d ; L r : .  

./ 

The following uformation on Building 774 isbased entirely on this 
author's memory of wenu in 1987/1988. A construction project in 

approximately 1987/1988 involved the expansiodaddiuon of a loading 
dock on the north side of Building 774. The construction activities for 
the foundation for this structure e n c o w e d  a subsurface pipe which 

war cut and blockd by the foandation. Shortly thereafter the 
bruement of Duilding 774 bcgan to expCritnCi sqxagc uf water 

through the fioor/walls of the building. A small samp was constructtd 
through the floor of the building to aIIow for sampling of the seepage 

L i 
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water and to allow for a more centralized management of the water. 

Sampling oi the water collected in the sump indicated that the water 

was elevated in gross alpha activity. I believe that the water coilected 
in the sump was being puupcd iuto pruxss was= ranks for 

appropriate treaunent at that t h e ,  but the situation may have charged 
since my involvement with this project. 

A 1989 drawing has been obtained by WWE (RocAwell International, 
1989, Repincc Tanks 66, 67, and 68, Phase I, Site Utility Plan, RFP 

Drawing No. 38544101, Sheet 6, Orighal Issue J m  12) that indicates 
that a buried footing drain manhole exists to the east of Building 774, 

apparently buried at a depth of approximately 10 feet, as well as the 

existence of a footing drain c l eana t  just east of Tank 68. The 
placement of the manhole is noted to be based on verbal i n f o d u r ~  

Although must of thc information on this drawing is related to the 

installation of riew fboting drains around the new construction 

described in the drawing, the references to existing footing drain 
structurs could be of use in future investigations. The project 

descriheri in this drawkg was never built. 

- 

BuildlnP 779: It was verified in the meeting that the EG&G persormel 

had been sampling the corngated metal pipe (CMP) that daylights on 
the solar pond hillside in the general vicinity of the Building T19 

footing drain. However. no known f e  drain flows are comreyed 
in the CMP, only stormwater from the Building 779 area. EG&G 
pcrsonncl wcrc unaware of the smaller pipe that daylights cast of the 

CMP, and it was agreed that this smaller pipe is in the correct localion 
for the footing drain outfall based on extant footing drain drawings 

J 
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beiieved to h v e  been created by Nancy Hoffman (now Nancy Kirk) 
of RFP. A seep t y p i d y  present immediately down the bill from the 
small pipe outfall has been established as a surface water monitoring 
point. Data from thk surface water monitoring staLiuu shuuld be 

present in the 1989 and 1990 'SuriaCe Warn and Sediment 
Geochemical Characterization" reports. (EG&G sampbg personnei 

were shown the smaller pipe as part of a field trip the next m o r a .  
The pipe that day was dry, although a setp with a small q u d Q  of 

flow was present just downhiU from the pipe. Flow from thc pipc h d  

been noted during a storm event in the spring of 1993.) 

Buildin? 865: The footing drains associated with this buildzng were 
discussed in some detail as well as their possiiile Connation to the 

pumpxi discharge rhat daylights n a r  the guard post (Building 888). 

The footing drains associated with Buildmg 865 are shown to flow to 
a manhole near the mam entrance t~ B d d q  865 on engineering 

drawings obtained by Jacobs personnel. This manhole is the same as 
the manhole that long-term buildng personnel had indicated as 
coiIecting footing drain flows. Water that reaches this manhole flaws 

to the sanirary sewage treatment plant (Builw 995). Based on the 

irdurruatiun yrcsoutd ii~ the meting it seemed that many quesuons 

about the Building 865 footing drains willbe adequately addressed by 
this project. 

. -  . -  
- 
L 

L f  .&' , 
I 
' I  _ - -  

The pumped discharge that daylights near the guard past appears to 
be associated with 3 roof drain sump in the g e d  a f c ~  of thc main 

door 10 Building 865. However, additional defdtion of the source of 
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the pumped discharge is necessary. It is possible that some footing 
drain or other flows could be associated with this pumped discharge. 

Buildine 881 : A number of issues were discussed dated to Builtlug 

881 fOOtiIlg drains. It WaS first discussed that the IMh foOtklg drain 
that flows directly to the south of the building was being separately 

collected and treated as a part of Operable Unit 1 MRA activities. 
However, the possible connection of Building 883 footing drains to the 

B u i l d q  881 footing drains was brought up by Jacobs pcrsonncl. Some 

engineering drawings accessed by Jacobs allude to.such a connection. 
bti&ti Surtace Water personnel were unaware of any possible 

connection between the Building 883 and Building 881 footing drains. 

More recent information generated by Jacobs af tu  the rneetlng with 
the Surface Water Division raises concerns about a possible second 

footing drain associated with Building 881. This information indicates 
a large drain that leaves the general 881 Building area and flows to the 

southeast. noted as a swrm drain on RFP Utility Drawings, m i l d  

possibly ais0 serve as a footing drain. This pipe appmrs to have 
-- drained to old Pond 8 w L i d ~  yrcviouly existed sourheasr of Building 

-. .- . ’ 881. This large diameter pipe (18-inches) is also present beneath 
Buildrng 881 - and is also labeled as a storm drain in those areas. This 

type of configuration (storm drains beneath a buiJdmg) is unique in our 
experience. It is conjectured that this pipe may be serving as a footing 

. * \  
4; 

;-Y . ’ .  

or other drain where it is present under the building. Furthcr rcswch 

is needed on this issue. . 
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883 : There was general agreemrnt that the exact location 

and configuration of footing drains for this budding requirtx additional 
investigation. Jacobs obtained engineering drawings not previously 
availablc to ECSC Surface Warn pcrsonncl which iodiutd that the 

Buildug 883 footing drains once flowed b a sump off the SOUtht39t 

corner of the building. However, an addition w83 corstructed on the 

southeast corner of Building 883 and this constraction might. b m  

modified the footing drain configration- A d d i t i d  research needs 

to be done on Building 883 drains. 

Build& 99 1: At Builchq 991 EG&G bas recently been sampling a 

- --sump located in southeast corner of the bailding. It had been 

indicated to EG&G personnel that the footing drain flowing to the 

easf along the north side of Building 991 had been =-routed into this 

sump. However, this re-routing seems unlikely since new piping w d d  
have needed to have been laid under Buildmg W1 or within Building 

991. 

,4.wk~j 
rt is t prior to construction of the PA the fnoting drain 

mrth of Building 991 flowed directly to the east ad daylighted in a 

C1Zaiuige. Re-muting of ths pipe, if it occurred, probably took place 

as a part of PA construction. The area east of Buildmg 991 is 
currently poorly drained, and a considerable amount of standing water 
is typically present. Recent inspections by EG&G and WWE 
personnel have been unable to locatc axty pipes daylighting in the 

general area where these footing drains should bc found, but sranding 

water and general manhintss of the area could a i r y  have prevented 
idcntitkation of the pipe. A l h l y  scenario is, that during PA 
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construction, the footing drains were routed to the sanitary wastewater 
treatment p h  A sanitary wastewater plpcllPe passes northeast fiom 

Building 991, and connection, of the footing drain bb this system wbuld 
havc bccn cay. Another likely sccu io  is rliar b e  Building 9 9 1  

footing drains were re-routed during PA construction inro the 

pipes/culverts that cany Smth Walnut Creek flow past 991. Some of 
these plped flows do not daylight until immediately south of Building 

995. 

A roof drain near the northeast m e r  of Building 991, dong with 

footing drain flows, has been conjectared~ to be tied into the sanitary 
wastewater collection system in that area The roof drain is piped 

below ground approximately 20 feet from a Sanitary wastewater system 

pipeline and very-near a sanitary wastewater system manhole. Dean 

Yashan related the rcsults of a dye test on this roof drain conducted 
to try to contirm that it was flowing to the sanitary wastewater 

ueatmem plant. A considerable ammt of dye was damped down the 

roof drain using a hose. Lnspections of the STP influent and of the 

drainage e a t  of Building 991 never 'detected dye in either nf thew 

locations. Thus, the routiDg of this roof drain. and any footing drains 
that might also be wmczed w it, is unlrnown at this rime. 

The people at the meeting agreed that additional work needs to be 

done to determine the fate of the Buildina 991 footing drain flows. but 
this is hampered by the fact that most Building 991 pcrsonneJ, 
including the Building Manager, arc rclativcly IICW to RFP. F.D. 

Hobbs suggested that Don Goctmtn was a Building 991 Building 
Manager with a long-term history in the buildrng and that Mr. 
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Goeanan may have additional information on the fate of the footing 

A contract between W E  and EG&G is king ncgotiatcd for %WE 

to design changes in the drainage system east of Building 991. These 
activities have been prompted by the fact that Building 991 is in 
danger of being flooded during certain stom events. Iklieve that the 

intent is for these dramage changes to be constr~cted by the end of 
calendar year 1994. During the course of these activities additional 

information may be found on the Building 991 footing drain. 

solar Po&: For completeness’ sake I am including the foliowing 

information on footing drain structures (drain tiles) near the soia 

ponds. This information was not discusd at  the meeting of 

December 22, 1993, but I am including it so that pusonael with 

footing drain rcsponsibiliues will be aware of i t  The existence of 

these drain tiies (some personnel &t consider these drain tiks to be 
footing drains, of a sort) is known to, and is bemg addressed by, the 

personnel working on Operable Unit 4 activities. The solar ponds 

constitute Operable Unit 4. 

Three drain tiles relafed U) the solar ponds exist in the immediate 
vicinity of the solar ponds. These drain tiles are located immediaoely 

at of the 207B Solar Ponds, between Solar Ponds 207A and 207B, 
immdattly b e d  the center, in an cast-wtst direction, of Sola 

Pond 7.07~. .AU of thtse drain tiles flow to the morth where they 

discharge/dayllght on the Solar Pond hillside. The drain tile beneath 
Solar Pond 207C was built as a leak detecuon p e .  
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‘I’hc drain tile east of the 2078 Solar Ponds is indicated on some 

engineer& drawings from the early 1960s related to Fdwign of the 

2078 Solar Ponds. Some discrepancies beween the e-ing 

drawincs and a c d  field conditions do exist. Thh drain tile is show11 

as extending to the southern end of the ZO7B S o h  Ponds. 

The drain tile between Solar Ponds 207A and 207B was not indicated 
on any engineer& drawings and was iostalled due to seepage 
problem encounuxed during original comtrucuoa of the 207B Sola 

Ponds. This pipe is conjecnued to extend to the southern end of Solar 
Ponds 207A and 207B. but WS hs m e r  been verified. 

0 
I 
I 

I 

In addiuon to the above drain tiles, there also e* a large and 
elaborate french drain system north of the Solar fonds. This f i d  

drain system was installed to collect groundwatu: flows as well as some 
surface water seep flows. Thk system is idicaad on engineering 

I 

utility drawings. 

This represents events of the meeting and related infomation a3 the best extent my 

memory allows. Please let me know if any changes are needed. 

FJBllal 
B : l F r n . h r n  

% 
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M E M O W D U M :  
March 9,1994 c DATE : 

To: #. Andy Carpenter, Jacobs Engineering Group, 
FROM : Steve Barros, EG&G, Surface Water Division 
SUBJECT: UPDATE ON FUTURE SAMPLING 

Saturday March 12,1994 is the anticipated start date f o r  the 
discharge of A-4 Pond and the transfer of B-5 Pond. Please 
instruct the samplers to collect a total chrome sample along with 
the normal sample parameters at each pond. 

Monday March 14, 1994 Stan May from CDH will be on plantsite for 
the  monthly sample collection at the STP. Also samples will be 
collected at the A-4 discharge fo r  CDH's monthly list. The STP 
samples will be collected first at about 9:30 am and then A-4 
about 1O:OO am. 

Sunday March 13, 1994 is the scheduled start date f o r  the 
collection of the quarterly footing drain and building sump 
samples. The dates and locations t o  be sampled are as follows: 

SUNDAY MARCH 13,1994 
FD 371-3 

FD 371 MC 

&c707-3 
- 

._.----e 

FD 771-1 

FD 774-1 

FD 779-1 

FD 790 

FD 910 

FD & BS SAMPLE LOCATIONS FOR WEEK OF MARCH 14, TO MARCH 18,1994 
FD 991-2 L&L&- 3 b u d L 4  

FD 111-2 

SAMPLE LOCATIONS FOR SUNDAY MARCH 20, 1994 

BS 865-1 - FD 444-460 
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FD 883-1 FD 865-2 

0 

PARMETERS TO BE SAMPLED FOR AT FD & BS SITES 

ALPHA/BETA VOA's (METHOD 5 2 4 . 2 )  

METALS (AA/ICP) SEMI VOL'S 

NITRATES TDS 

CONDUCTIVITY (IN FIELD) 

Iflthere any questions please contact me at X5288 or D4679. 

cc . 
A. K .  Brown 

L. A .  Dunstan 
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FOOTING DRAIN & BUILDING SUMP SAMPLING FOR DECENEER 1993 

SUNDAY DECEXBER 5, 1.993 

FD 371-3 

" FD 371 MC 

' BS 707-2 

.FD 771-1 . 

FD 774-1 

FD 779-1 

FD 790 

FD 910 

WEEK OF DECEMBER 6 TO DECEMBER 10, 1993 

FD 991-2 
. .  

FD 111-2 

SUNDAY DECEMBER 12, 1993 

FD 4 4 4 - 4 6 0  

FD 883-1 

FD 886-1 

FD 886-2 

. BS 865-1 

FD 865-2 

PARAMETERS TO BE SAMPLED FOR 

ALPHA/BETA VOA'S (METHOD 524.2) 

METALS (AA/ICP) 

NITRATES 

TDS 

SEMI VOL'S 

PU,U,Am ( 8  LITERS FD 886-1 & 886-2 ONLY) 
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I f  any were not teken, c i r c l e  a reason: 
DRY LACKHZO FRL NODSC NOfLW ACCESS VTHR 
BRKBOT VEHlC EPUIP NOTSHP 

f i e l d  Parameters: 

TEMP(AIR)= 27,o 

Comnts: 

P 
0 
01 



: o \ w u w  

I- 

0 

- 
.I 

CI 

3 
T: c 
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I 
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/ 

'/ 
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I 
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a, 
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le: Footing D r a h  PPI-1, QUA. 

02117JE R E k L  17 IME 09 (3- 'U02 125 JE REAL I TIME :mso 
Semi V CLP 

HSL Metals 

m o s s  a l p  

VOA 5 2 4 . 2  reg. 

1 3 a 1 L  AG, 4 c ,  MI 

3 IL P, H N O ~ ,  aei 

3 1L P I  HN03, 881 

3 3 ~ 4 0 H L  AG, LC, 881 

HSL Metals EI \L P, H H O ~ ,  eBt * 

f any uore not taken, c i r c l e  a reason: 
DRY LACKHZO FRZ NOOSC NOFLU ACCESS WTHR 
BRKBOT VEHIC EQUIP UOTSHP 

: o m n t s :  

KO3 7 5OWL PI H2S04/4CI 881 ' 

f any were not taken, c i r c l e  a reason: 
DRY LACKHZO F R Z  KODSC NOFLW ACCESS U T H R  
BRKBOT V E H I C  EQUIP NOTSHP 
~~ 

I e td  Parameters: 

PH- (6 .0 -9 .0  S.U.) 

s c =  ' 0,433 HS/CH 

'C ? EMP (A I R ) + s d  e 
TEMP(H2O)c 2 . 'C 

:aments : 

I /  

ite: n o  CULVERT C O P ) ,  QUA. c/ 

I 

1 c 
0 

(*, 

c _ _  
c 

. 
. .  

. . -.: 

P 
'0 
W 



- 
l t e : '  377 Metal  Cu lver t ,  QUA. 

U02 13SJE REAL I IME: .-A Jr-\ 
i t e :  Foot ing D r a i n  771-1. QUA. i t e :  BUlLDlllG 707 SUMP 2 ,  QUA. 

UO2136 JE REAL] r m E :  /&3 
U .- 

Semi V CLP c. 3 3 x 1 1  AG, 4c, eel# - m 
HSL Metals 2 11 P, H1103, 881 // 

Semi V CLP 

HSL M e t a l s  

0 3x11 AC,  G C .  081 A ' 
4 I1 P,  HN03, 881 0 ' ' 

Semi V CCP 

HSL Metals 

Q 3x11 AC, 4C, 881 '// 

3 11 P, HL03, 881 * ' 
-. Cross a/p @ 11 P, HK03, a81 0 ' ' Gross alp  3 11 P, HN03, 881 0 ' ' 

/ VOA 524.2 reg. 
2 2x4OML AC, 4 C ,  881 .- '/ VOA 524 .2  reg. 

2 x 4 0 ~ ~ .  AG, 4 C ,  861 
VOA 524.2 reg.  
h 4 D H L  AG, 4 C ,  881''' 

TOS $ 50DHL P,  4C. 081 &,- 
/ 10s 3 SOOM1 P I  4C, BB1 // 

TDS 3) 500ML P, 4C, 681 R ' ' 
NO3 3 500HL P, H 2 S a / 4 C l  881 

f sny were not taken, c i rc le  D r 
DRY LACKNZO FRZ WOOSC WOFLU eTi?HR 
i e l d  Perameters:, 

: 

BRKBOT VEHIC EQUIP mrsw 
f any were not taken, c i r c l e  a reason: 
DRY IACKHZO F B Z  NCOSC NOFLV ACCESS UlHR 
BRKBOT M H l C  EQUIP IIO!SHP 

i e l d  Parameters: 

1 any were not taken, c i r c l e  a reascn: 
DRY LACXHZO FRZ HOCSC NOFLU ACCESS UTHR 
a w m i  VEHIC EauiP WOTSHP 

' i c l d  Parameters: 

f any u e r e  not taken, c i r c l e  a reason: 
DRY LACKHZO FRZ HCOSC NOFLY ACCESS UIHR 
BRYBOI VEHlC EOUlP NOTSHP 

ield Parameters: d 

IPH= 7 / 
~ ~~ 

(6 .0-9.0 S.U.1  I.PH= (6 .0 -9 .0  S.U.)l (6 .0-9.0 S.U.) 

SC= MS/CM sc= HSICH 

TFMP(AIR)= 'C 

G I 0  'C 
TEHP(H20)= 

kmnent s : omnmts: 

P 
0 co 

--_- _I--_ 



3 
*I, 

I SANPLERS: IL. ANDY CARPENER,  ISTEVE BARROS I P 

V 
i t c :  f03IIUG O R A I M  779-1, OVA. 

~- 

i t e :  f o o t i n g  Dra in  790, QUA. itc: foo t ing  D r a i n  910, QUA. -I 

Semi V CLP .. 
3x11 AG, (C, B81 // c 

REAL i 1 I M E  : <.xlC><j x c 
JO2lGl JE 

c. 
0 

co F 
HSL Metals 
11 Pa HNOS, B81 ' 

U02 I40 JE REAL I TIME : ( z o / a  
Semi V CLP 3 3x11 AG. GC, 881 /- / / 

a HSL Metals 6. 
1L P, liN03, BB1 / ' HSL Metals / 

341 P, llltD3, a81 P ' J MSL Metals 

3 Gross a/P 

IL P, HN03, 881 ~y ' 

11 P, HW03, E91 0 '' a Gross a/P 
11 P, WND3, BO1 / 

Gross a/B 
2 I L  P, H1103, 881 

Cross a/P 9 1L P. HtIDS. 881 4 fl 

VOA 524.2 reg. 
21.40MC AC, 4C, 881 

J VOA S2C.2 reg. 
2~40HL AC, CC, 881 / * ' 

3 'Os SGDWL P. 4 C ,  881 0 / ' IDS a 500HL P, 4C, BO1 A /  
10s d 500HL P, 4C, 881 / 

p %L P, HZS04/4C, 881' / A  

f any uere not taken, c i r c l e  a reason: 
>RY LACXHZO FRZ I l M S C  NOFLU ACCESS WHR 
BRKBOr V f H l C  EGUlP NOISHP 

8 

NOS 3 SDOML P, H Z S D Z I C C ,  BB1 "/ NO3 3 500ML P, H2SO4/4C, 881 / 0  ' 
no? taken, c i r c l o  a reason: 2- FRZ IiODSC NOFLU ACCESS U I H R  

BRKROI VEHlC EQUIP NOlSHP 

I any uere not taken, c i r c l e  a reason: 
DRY LACKHZO FRZ N(30SC NOFLU ACCESS UlHR 
BRKBDl V E H l C  PWIP N N S H P  

i e l d  Parameters: .# : i e ld  Parameters: / 
1 

PH= (6.0-9.0 S.U.)\ 

l e l d  Parameters: R 

PH- (6 .0-9.0 S.U.) 

i e \ d  Parameters: 4 

(6.0-9.0 S.U.) 

SC= w t n  
TEMP(&IR)= 

sc= MS/C# 

IEHP(AIR)= ' 'C 

TEHP(ti20): 'C  

:amlenls : omnent 8 : :merits: . o m n t s :  

c 
0 



S!iHPL[UG LOG SHEEI # 3 j o i s t :  S. BarrOS/L. Dunstan 

91E: 12/05/93 WEATHER: 

S i t e :  EB99S EFFLUENT, ROUT 
I L o g  #3 has more 99SEfF i t e :  99s EFFLUEWT, RWl 

og #3 has more 995EFF DUP I T  IHE : VUDZ836JE RUS~IIHE: 

~ 

I f  any were not tsken, c i r c l e  a reason: 
DRY LACKHZO FRZ N00SC NOFLU ACCESS UlHR 
BRKBOl VEHlC EQUIP NOTSHP 

: o m n t  s: 

f any ucre not taken, c i r c l e  a reason: 
DRY LRCKHZO F R L  NODSC NOFLU ACCESS UTHR 
BRKBOT VEHIC EwiP NOTSHP 

OmnentS : 

v 

; i te:  995 EFFLUEHI, ROUl 

N02837JE 

& P. HH03, 1MN 

SPLl TIME: 

Gross a f h  

T r i t  m( H3) 0 402 P&SV, W A N  

TOC 0 l25HL AC, H Z S 0 4 / 4 C ,  RFUC 

I f  any uere not taken, c i r c l e  a reason: 
DRY LACKHZO F R Z  NODSC NOFLU ACCESS W H R  
BRKBOl VEHlC EQUIP WOTSHP 

C m e n t s :  . .  

I 

i te:  F0011HG DRAIN 371-3, QUA. 

UO2838JE 

emi V CLP 

SL Metals 

I 1L AC, 4C, 881 

1L P I  HNO3, 881 

y r o s s  a/R 

DN OA 5 2 4 . 2  com. 

@I% p, 4C, EBl  

dN03 

I f  any uere  not taken, c i r c l e  a reason: 

IL P, HNO~;  8 a i  

3n40HL AG, 4 C ,  681 

5 0 W L  P, HZSOG/ZC, E81 

DRY LRCKHZO FRZ N W S C  HOFLU ACCESS W H R  
BRKBOT VEHIC EPUlP HOTSHP 

Ffetd  Parametera: 

PHI 7, q-L/ . (6.0-9.0 S.U.; 

US/CM 

'C I E W P ( A I R ) =  y 1 I 
-C TEHP(HZO)= 7 - 

SCn I 799 

,Comnents: 

,9 $ 1  t. bf) 

I I- 
-\ I 

=I 
9 rn 
I 

0 
I 

, -  

1 I 
I 



S i t e :  371 Metat C u t v c r t ,  QUA. 1 
1L AC,  SC, 881 

SL Metals  

I L  P, HN03, 861 

VOA 5 2 4 . 2  Corn. ?r 3x4DHL AC, GC. 801 

C D S  
500ML P .  4 C .  881 

dN03 

f any were not t o k e n ,  c i r c i e  a reason: 

5OOML P ,  HZSO4/4C, B81 

DRY LACKHZO FRZ NCOSC WOFLU ACCESS UlHR 
BRKBOT VEHIC EQUIP NOTSHP 

i e l d  Parameters: 9%) 7 /a 
(6.0-9.0 S.U.) 

HS/CH 

* C  

PHI g. GOI 
sc= # 2 SS' 
lEHP(M20)m / I .  % - C  

lEHP(RlR)= / 9 , 

:omen t s  : 

I 

TDS 
0 5ooHL P ,  cc ,  881 

5 TDS 
500Hl. P, GC, 881 

6 N O 3  

1 any u e r e  not t a k e n ,  c i r c l e  a reason: 
)RY LACKHZO FRZ NODSC WOFLU ACCESS WHR 
3RKBDT VEHIC EQUIP NDTSHP 

SODWL P, HZW/kC,  881 

omnents: Cments :  

NO3 
0 SOOH1 P, HZSDI/4C, 881 

1 1  any were not t a k e n ,  
. 

DRY LACKHZO FRZ NCOSC iA;fFmiR 
F i e l d  Parameters:  

BRKBOT VEHIC Eauw NOTSHP 

(b.0-9.0 S.U.) 

. .  
I 

6 t Q B 6  a/D 
1L P, H N a ,  881 

OA 524 .2  corn. P 
G E L  P,  &E, 881 

3r40HL AG, 4 C ,  881 

f any were not  taken,  c i r c l e  e rcsson: 
DRY LACKHZO FRZ NOOSC WOFLU ACCESS W H R  
B R K B O l  VEHIC EQUIP HOISHP 

ield P a r a m e t e r s :  

TEMP( H 2 O P  

:aments: 

-3 
2 c 

0 

r u  

c 

.. 
c 

e I 



! S i t e :  FOOTIHG D R A l N  TIP-1 ,  QUA./ 
', 

A L ~ T I H E :  "j.*fl 

; 11; 5 2 4 . 2 E q  
3xZDHL AG, S C ,  

SOOHL P, SC,  881 

NO3 
3 50oHL P ,  HZSDG/4C, 881 . 

i e l d  Parameters: 

(6.0-9.0 S . U . )  

: m n t s :  

- - - ,  . 
SL Hetale GP 1L P I  HWDS, B81 

@ 
fl S K ~ O H L  AG, 4 C ,  881 

Grose a/n 
1L PI HW03, 881 

OA 5 2 4 . 2  corn. 

$D S 
SOOM1 P, 4 C ,  881 

L P, H Z S 0 4 / 4 C ,  681 
NO 3 J SOOHL P ,  H2S04/4CP 881 

c i r c t e B s o n : , ,  . I  f any were not taken, 
DRY LACKH2O FRL UDDSC NOFLU A CES 
BRWBOI VEIIC EOUlP NOTSHP I UTIIR 

i e ld  Parameters: ' 

( 6 . 0 - 9 . 0  S.U.) 

HSICR 

TL HP ( H 20 

:omnents: 

f any were not taken, c i r c l e  B reason: 

BRKBOT VEHIC EWlP NOlSHP 

ield Parameters: 

DRY LACKHZO FRZ WOOSC NOFLU ACCESS WTHR - 

PH+ 7. Y Q  (6.0-9.0 S.U.) 

SC. g t f l  WS/CH 

TEHP(AIR)= 1. 9 # C  

I 

# C  TEHPCHZOP 9, 9 - 



l i t e :  PXHlNt ORAIH 111-1, QUA. 

NDZEbZJE REAL 11WE: 

S i t e :  C.1 PONO, RWl 

REAL IIHE: 

Pu; Ami U 0 41 C, HN03, 12) 

I te !  rooting D r a i n  991-1, OUA. =t - 
UO2863 JE REALIlIHE:~$& 

n 
Semi V CLP 

81 3411 AC, cc, 801 

VU02861 JE REAL 1IME: 

0 4 1  C ,  HWO3, 123 

I f  eny were not taken, c i r c l e  
DRY LACKHZO FRZ NODSC NOFLU 
BRKBOT V E H I C  EQUIP HOTSHP 

ield Perorneterr :  / 

/ 
Pu;Am;U 

. Semi V . C L P  
11 AG, 4 C ,  881 \ r r '  ' 

- -  
Iu 
Iu 

I f  any uere not tnken,  c i r c l e  
DRY LACKHZO F R L  WOOSC NOFLU 
BRKBOI V E l l l C  EWlP YOISHP 

HSL 1L P,  M e t a l s  HW03/4C, 881 . I , \  

1 . 1  3 C t o s e  a / n  
11 P, HHO3, 8 8 1  Comncnts: / 

1 VOA 524.2 corn. . \ \  8 

id SxCOHL AC, GC, 8 8 1  
DO= ' HG/L 

P H= (6 .0-dO S.W.) 
1 '  ' VOA 524.2 corn. 

3xCOML AC, cc,  681 4p / -  
/ \:\ TDS \ L '  a 500HL P, H2S04/6C, 881 SC. / MSICM' 

IEHP(W20): / * C  
- I - -  -- NO 3 \ '- a SUOML P, H 2 s b l 4 C .  8 8 1  

f any were not taken,  cfrclc a reason:  
DRY LACKH2O FRL WOOSC NOFLU ACC€iS VIHR 
BRKUOI VEHlC EOUIP NOTSHP 

:omnmt 9 : / 
1 

~- 

I f  any were not tekcn, c ! r c l c  a reason: 
DRY LACXHZO FRZ NCOSC NOFLU ACCESS WHR 
BRKBOT VEHlC EQUIP NOlSHP 

I 
I 

f 
I 
I 
I 
I 
/ 

TEMP( t l i O ) =  0 , t  'C 

:omtent$: ? 

I 
1 

73 
c 
P 

I 



. .  

3 
9 1 SAMPLERS: (S teve  I .  ~ a r r o i  (Carl R. Harig I 

-0 
SAMPLING LOG SHEET I 3 1Dist: S. Barroi /L.  Dmstan 

W 
P 

4 
2 c 

0 

Ite: Footlng Drain 865-2, OUA. 

c. 

.. 
r8, 

i t t :  B U I ~ D I R G  us SUMP I,CIUA. 
~ 

YO2922JE REAL TI HEW^ 5- 
Semi V CLP 
I t  AG, 4 C ,  881 

t t e :  f o o t l n g  Drain 883-1, WA. 

UD2904JE REAL TIM: 

S e m i  V CLP 

HSL Meta ls  

a 11 AC, 4 C ,  B81 

54 ?L P,  HN03/4C,  881 

;a Crose a/D 

. 

11 P, HNOS, 881 

;ite: FOOTING DRAIM 444-660, WA. 

NO2903JE REAL TIME: 0 3 ~  
Semi V CLP 
3x11 AG, 4C; 881 

Semi V CLP 
1L AC, 4C,  881 

IV  
w HSL Metale . 8 IL P ,  nuos, MI 

HSL Metals FJ :L P, HNOJICC, ea1 
HSL H e t a l s  
1 L  PI HNDS, 881 

- ~~ 

Cross a / n  3 11 P, HNOS, 681 
Groes a/D @ I L P ,  H N O 3 ,  881 

GKOSS a/B 
I1 P, HUM, 881 

VOA 524 .2  corn. 4 3 x 4 W  AG, 4 C ,  881 
VOA 524.2 corn. 9 3x4OnL AC, 4Cl  881 

VOA 5 2 4 . 2  corn. 
3rr40HL AG, 4 C ,  881 

T D S  s3 SDDt4L P, 4 c ,  861 
TDS 3 S O O N  P, 4C, 8-91 

TDS 
@ SOOHL P, 6C, 881 

NO3 
9 5M#L P, HZSD4/6C, 881 

NO3 9 500HL P, H2S04/4C, e81 
NO3 
500ML P, H Z S 0 4 / 4 C ,  881 

~~~ ~ ~ 

f eny u e r e  not teken, clrcle a ren6on: 
DRY LACKHM FRZ NWSC NOFLW ACCESS WlHR 
BRKBDr VEHlC EPUIP WOfSHP 

i r l d  Parameters: 

f .any were not t8ken, c i r c l e  a reason: 
DRY LACKH2O FRZ HOOSC NOFLU ACCESS WlHR 
BRKBOT VEHlC EQUIP HOTSHP 

f m y  uerr not tskcn, rlrcie a resaon: 
DRY LACKHZO FRZ WOOSC ROFLU ACCESS W H R  
BRKBOT MHIC EQUIP WOTSWP 

I f  any were not tekm, circle e reason: 
DRY LACKHHZO FRZ KOOSC YOFLU ACCESS VlHR 
eRK8OT MHlC EOUlP YOISHP 

i s l d  Perametrrr: 'feld Parametera:  Field Permeters: 

(6.0-9.0 S.U.) 

sc= -4 W C M  
PH= gss 
l E H P ( A I R ) =  13 'C 

fEMP(HZO)* /It 9 * C  

' 

Loments: m n t  J : o m n n t s :  

P 
c 
cn 



:.Lay 9 ,  1974 J000680 

XI-.. E. IC. Bean 
xF.40, US.GC 

i k i s  Rem0 is t o  confim our Lay 8,  1974, verbal understaiding regardin3 
disposition of the subject water. 

1. . .-- 
3 

Tine present holding pond for t h i s  water w i l l  be enlarged to  contain 

Sampling of the water w i l l  continue on a daily basis. 

the n o d  flow for  a minimum of 3 days. 

2.  G 
... 

I .  a. Water which contains less than 50,000 pCi of tritium per 
l i t e r  w i l l  be sprinkled on the area north and west of tiis 
landfill.  

b. kiater w h i c h  contains greater than 50,000 pCi of tritium 
per l i ter  wil l  be transferred t o  pond 207-5 south. 
Every reasonable e f for t  k c i l l  be made, such as holdiiig 
as long as possible for additional dilution, t o  avoid 
transferring any more water than i s  absolutely necessary 
to the 207 pond. 

m: sls 
Orig. and 1 cc - bk. Bean 
cc : 
L. P. Ferris I1 .- DaJ, Rocky Flats 
14. E. S'sa~ - Dow, Rocky Flats 
J. Seastone - Dow, 2ocQ Flats 
;.I. A. Tiompson - Dow, Rocky Flats 

.-. - 
-... 



.- ---e THE DOW CHEM.ICAL COMPANY 

ROCKY f l A l S  DIVISION 
P. 0.  8 0 X  8 8 8  

GOLDEN, COLORADO 130401 

Janua ry  9, 1974 

_ -  
' I  3 'A-3 7' R. V. Carrol l  J. B. Owen .#&fa 

J.  H. Hanes E. J. Walko fiJ!!;L2. " 

MINUTES OF MEETING HELD JANUARY 2,  1974 -,+- !?/ 
/?,e.+.+ .,+- . : . ; 

f-:U *d C!l -.. 

i i  .. 
I .  

S. E. Cerise J .  L. S u l l i v a n  ':& &+&a 1 .  ! 
C. H. Dompierre M. A. Thompson -r : .  . 

C. M. Love J .  F. W i l l g i n g  0 .  

ROCKY FLATS DIVISION ECOLOGY COUNCIL ?: .' ,. .. .. / ..I 1: . .  ' '*. '- 
/ . '  

,..,..-.L . .' ..& * .  . . . AND JANUARY 8 ,  1974 

G. J. Werkema p r e s e n t e d  e n v i r o n m e n t a l  m o n i t o r i n g  d a t a  Jdr ' 
November 1973. A i r  m o n i t o r i n g  d a t a  f rom S t a t i o n  S-8 located 
a d j a c e n t  t o  t h e -  E a s t  p e r i m e t e r  ' pa t ro l -  road s o u t h  of - C e n t r a l  
Avenue ind ica t ed  some r e s u s p e n s i o n  c o u l d  be o c c u r r i n g  d u e  
t o  v e h i c u l a r  t r a f f i c .  E. J. Walko a g r e e d  t o  o i l  t h e  t w o  
p a t r o l  r o a d s  as soon as  p o s s i b l e ,  a s . , - f o l l o w s :  i n s i d e  t h e  . 
perimeter f e n c e  f rom C e n t r a l  Avenue ' south  and w e s t  t o  .a . '  

p o i n t  d u e  s o u t h  of t h e  w e s t  edge  of t h e  903 area a s p h a l t  
pad ;  o u t s i d e  t h e  p e r i m e t e r  f e n c e  from C e n t r a l  Avenue s o u t h  
t o  Pond C-1. 

J. F. W i l l g i n g  d i s c u s s e d  a proposed  USEPA sampl ing  program 
. t o  be conducted  a t  Rocky F l a t s . P l a n t .  E. W. Bean r e p o r t e d  

. t h a t  a new, r e v i s e d  p r o p o s a l - w a s - r e c e n t l y  r e c e i v e d  a t  RFAO. 

R.  V .  C a r r o l l  s e n t  copies of t h e  B r o o m f i e l d  C i t y  Counc i l  
t r i t i u m  r e p o r t  t.0 Congres spe r sons ,  State  l e g i s l a t o r s ,  and 
t h e  Governor ,  among o t h e r s .  Those.  who responded i n d i c a t e d  
t h e y  w e r e  p l e a s e d  t o  see t h e  i s s u e  p r e s e n t e d - - f n  its p r o p e r  
p e r s p e c t i v e .  Newsl ine is now do ing  a s i g n i f i c a n t  j o b  of 
p u b l i c i z i n g  p l a n t  p r o g r , e s s  i n  ene rgy  c o n s e r v a t i o n .  
J.  B.  Owen's w a s t e  management g raphs  a lso ha.ve- been  s u b m i t t e d  
for Newsline p u b l i c a t i o n  and s h o u l d  b e  a p p e a r i n g  soon. 

J. B. Owen reported tha t  t h e  s u r v e y  p r o j e c t  on i n f i l t r a t e d  
s o i l  h a s  d e f i n e d  areas for c o n s i d e r a t i o n ,  i n c l u d i n g  i n v e n t o r i e s  
and estimates. of e x t r i n s i c  material. 

, 

- . .... 
. .  

. .  . - .  . .. 

A prime contrwtor for the U. S. Atomic Energy Commission CONTRACT AT(291~-1106 



' -- .- -2- . .  - e.- . e-' 

E. J. Walko r e p o r t e d  t h a t  t h e  s u r v e y  of t h e  s a n i t a r y  l a n d f i l l  
is n e a r l y  complete.  In a r e l a t e d  d i s c u s s i o n ,  G. J. Werkema 
w a s  asked t o  assemble t h e  a v a i l a b l e  a n a l y t i c a l  d a t a  on t h e  
l a n d f i l l  ho ld ing  pond and t h e  B u i l d i n g  774 f o o t i n g  d r a i n  t o  
de te rmine  proper  d i s p o s i t i o n  of t h e s e  waters. 

C. M. Love d e s c r i b e d  sampl ing  r e s u l t s  on f o o t i n g  d r a i n  water 
c o l l e c t e d  i n  t h e  v i c i n i t y  of B u i l d i n g s  771-774. The concen- 
t r a t i o n  of t r i t i u m  i n  drains n e a r  B u i l d i n g  771 on December 11 
w a s  95,000 pCi/ l .  
t h e  d r a i n  water n e a r  B u i l d i n g  774 w a s  3 ,000  pCi/ l .  

On t h e  same d a t e ,  t h e  comparable r e s u l t  f o r  

7 7  \ A  J. F. Wil lg ing  r e q u e s t e d  t h a t  a l l  p a r t i e s  r e c e i v i n g  communi- 
c a t i o n s  and r e q u e s t s  fo r  in fo rma t ion  from o u t s i d e  agenc ie s  ah-,\kipd 'k (CDH, EPA, e tc . )  s h o u l d  p r e p a r e  a c a l l  r e p o r t ,  copy t o  t h e  
Environmental  Master F i l e ,  Bu i ld ing  123. 

.!L 5 
ls /d)u 

c;/IJ. F. Wi l lg ing  e x p r e s s e d  i n c r e a s i n g  d i s s a t i s f a c t i o n  w i t h  t h e  
f q u a l i t y  of work be ing  done under t h e  Colorado S t a t e  Un ive r s i ty  

r e s e a r c h  c o n t r a c t  "Study of Plutonium i n  Aquat ic  Systems i n  
9'1 

0 

X J  

t h e  Rocky F l a t s  Environs."  The Ecology Counci l  recommended 
t h a t  t h e  p r i n c i p a l  i n v e s t i g a t o r .  shou ld  be adv i sed  of t h i s  'dis- 
s a t i s f a c t i o n  and, l a c k i n g  improvement, t h e .  r e s e a r c h  c o n t r a c t  
shou ld  be t r a n s f e r r e d  t o  a n o t h e r  s c i e n t i s t  a t  Colorado S t a t e  
U n i v e r s i t y  or a n o t h e r  i n s t i t u t i o n .  

On January  8 ,  1973,.  a s p e c i a l  meet ing of t h e  Ecology Council  
w a s  called t o  rev iew a p r o p o s a l  by Shade Bus iness  Forms and 
B. J. F a r i s ,  Dow Purchas ing ,  for c o l l e c t i n g  and r e c y c l i n g  
w h i t e  was te  paper .  Copies of t h e  Shade program brochure 
w e r e  d i s t r i b u t e d .  t o - a l l  a t t e n d e e s .  . 

The next  meeting of t h e  Ecology Counci l  w i l l  be on Wednesday, 
January  16, 1974, a t  1 O : O O  a . m .  i n  t h e  Labor R e l a t i o n s  Room. 
The agenda w i l l  i n c l u d e  Energy Conserva t ion  and Raw Materials 
U t i l i z a t i o n  data p r e s e n t a t  i ons .  

G. r-.L."- J. Werkema 
Se r e t a r y  'L 
cc: 
E. W .  Bean - RFAO, USAEC 
C. R. Rose - Dow, Rocky F l a t s  
B. J. F a r i s  - DOW, Rocky F l a t s  
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E. A. Putzier 

HEALTH PHYSICS HONTHLY STATUS REPORT - OPERATIONS GROUP TECHNICAL 
AND CONSTRUCTION - APRl L, 1971. 
HEALTH PHYSICS - ADHlNlSTRATlVE 
Personne 1 

No change. 

Safety and Security 

All personnel received a safety and security contact on April 28. 

Achievements and Problems 
i 

Preliminary design criteria for Remotely Operated Engineering 
Pilot Plant Facllity for Manufacturing Operations is now complete. 
This project is a FYl972 line Item and calls for construction of a 
18,000 sq. ft. building in. the 800 &pl.ex. 
-three high bay areas for developing and engineerlng studies directed 
towards remoting and automating existing manufacturing operations, 
mainly in the plutonium field. 
processed in the faci llty. 

A prototype air exhaust monitoring system has been purchased from 
Brock, Easley, Inc., Denver, Colorado. This system will be installed 
in the main exhaust duct of Bullding 771 for a 60 day trial period 
prior to final acceptance. Installation is scheduled to be completed 
by July 1. 

The bui lding wi 1 1  have 

No radioactive materials will be 

Drainage modification work around the 903 asphalt pad area Is n o w  
completed. All runoff from this area now flows into pond number 9 
on Women's Creek. 

, 
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A PJO has been initiated to construct a ditch and install gate valves 
to divert drainage water from Central Avenue ditch to South Walnut 
Creek above Pond Number 2. 
contaminated water during abnormal operations. 

During Title I I  review of Phase I I ,  Building 774, it was noted there 
are three drains that flow from this facility into North Walnut Creek: 

This provides for collection o f  potentially 

1. Cooling tower and roof drain. 
2. Evaporation drain, releasing approximately 20,000 gal. 

per day, averaging 100 dpm/liter and 5 ppm nitrate. 
3. Footing drain, small volume, samples indicate 400 dpdliter 

plutonium and 800 ppm nitrate. 

Leaking underground concrete storage tanks are believed to be the 
source of contamination in the footing drain effluent. 
are scheduled t o  be replaced under Phase I I  renovation work which 
should correct the problem. 

These tanks 

A request for a Davis-Bacon exception has been submitted covering 
the Installation of a new Health Physics vacuum pump and 86 CAM's 
in Buildings 776-777 and 707 under AOthoritation 399050. 
provides for purchasing the equipment in July and installation in 
August instead o f  next year. Installation of a new 90 cfm Health 
Physics vacuum pump in Building 774 Is now complete. Directives 
and justification have been submitted to Facilities Engineering to 
connect all the main Health Physics vacuum pumps to emergency power. 

Testing for leakage of all underground process waste lines and tanks 
under Authorization-410204 i s  to-start in July. This i s  to be 
accomplished by purging the systems with a tracer gas, such as Helium 
and monitoring the rate of leakage. 

This 

Due to additional space requirements for computer equipment in 
Building 559, Health Physics has agreed with Hr. H. C. Anderson 
and Facilities Engineering to move our office from Room 105 to 
Room 113. 

A meeting was held with Hr. J. 0. Carpenter In reference to the 
Health Physics letter which recornended small batch type processing 
for plutonium recovery operations. Hr. Carpenter agreed to designing 
the New Plutonium Recovery Facility for automated batch type processing 
except for calcine and fluorination type operations. 
J. D. Hoseiey indicate that direct conversion of oxide to fluoride 
is practical using a batch type process, however, additional time 
Is requlred to work out a system of this type. Present plans indicate 
batch quantities of 1 to 3kg in the new facility. 

Experiments by 
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The portable multi-channel analyzer has been returned to the Operations 
Group. Experiments related to isotopic determinations by direct sample 
counting techniques and gamma spxc surveys of the general work areas 
are planned. 

' 

New Plutonium Recovery Faci 1 ity - The Architect Engineering contract 
to study the four proposed alternatives has been awarded to C. F. Braun. 
The four alternatives are a s  follows: 

A. Modifications to existing plutonium recovery facility 
with provisions for a new incinerator facility, waste 
drum and plutonium storage. 
New building for RbD and modifications of Building 771 B. 

I 

- 
for plutonium recovery as stated in A. 
New Plutonium Recovery Faci 1 i ty (3 bui Id 
(1) Plutonium Recovery including utllit 

p 1 enums . 
(2) Plutonium storage. 
(3) Incinerator and waste drum storage. 
New Plutonium Recovery Facility (5 build 
(1) Plutonium recovery process. 

- (2) Utilities and filter plenums. 
(3) 
(4) Plutonium storage. 
( 5 )  

C. 

D. 

Incinerator and waste drum storage. 

Support faci 1 i ties. 

ngs) 
es and filter 

.. . 

ngs). 

0 Studies are t o  be completed by September 1 ,  1971. Criteria outlined 
In a document titled "Minimum levels of criteria for new Plutonium 
Facilities" Is now being used as baCIc guidelines in the studies and 
design phases of the new Plutonium Recovery Facility. The criteria 
has been accepted by AEC Headquarters and Albuquerque as interim 
guidance until the formally accepted criteria i s  issued. In this new 
criteria under Radiation Protection it states, "Levels less than one 
fifth of the permissible dose limits given In AECM 0524 are desirable". 

Liquid Waste Control ProJect - Rocky Flats 'Area Office (AEC) approved 
our proposed phasing of the subject project and deferral of the'sllt 
removal, Phase I t ,  until FY1976. Samples are now being collected 
from the effluent holding ponds by H. R .  Boss and CSU students to 
determine amounts of plutonium In the sediment. This project Is in 
Title I Engineering with construction scheduled to start in 
September, 1971. 

C. G. Haynes continued t o  provide the necessary Health Physics support 
for Colorado State University biological experiments. 

There were 30 239Pu air samples, 2 241Am determinations, 61 dog samples 
and 22 special samples ran for isotopic determinations during the month. 

c 

----- 
I 
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Education, Trips and Visits 

K. J .  Freiberg attended the Rocky Flats Symposium on Safety in 
Plutonium Handling Facilities on April 13 through 16, 1971. 

Construct i on 

Significant Health Physics considerations for contamination and 
radiation controls during construction, modffication and operation 
were discussed as follcws: 

SUBJECT 

Addl tional Contamination 
Control Measures 
Pu Buildings 
Authorfzat ion 329018 

Construct ion fire rated doors 
and walls in Manufacturing 
Bul idlngs 
Plant Wide 
Author i za t ion 3 150 10 

Development Coating Facility 
Building 777 
Aut hot 1 za t ion 4 10 109 

Building 707 Addition and 
Hod I f i cat I ons 
Bui ldings 707-707A 

Fire Damage Recovery 
Building 776 
Authorization 399010 

Phase I I  
Building 774 
Au t hot i za t i on 3 1 900 8 

Breathing Air Systems 
Plant Wide 
Authorizations 315530 and 315542 

GROUPS INVOLVED 
OTHER THAN HEALTH PHYSICS 

''Utilities and Facilities 
Engineering 

Faci 1'1 t Ies Engineering 

Manufacturing and Facilities 
Eng i neer 1 ng 

Faci 1 I ties Engineer Ing and 
Manufacturing 

Faci 1 it ies Engineering and 
Hanufactur i ng 

Manufacturing and Faci 1 It les 
Engineering 

Facf lities Engineering and 
Uti 1 ities 
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SUBJECT 

Safety Restoration Improvements . 
Bui Id ings 776 and ,777 
Author i za t ion 399050 

Plutonium Recovery Facility 
New Building 771 
Author 1 zat ion 319005 

Inert Hazardous Gloveboxes 
Buildings 776 and 777 
Author i tat i on 3 19009 

Filter Plenum Improvements 
Plant Wide 
Authorization 319007 

Li qu I d Waste Control 
Plant Wide 
Authorization 31501 1 

_. 

GROUPS INVOLVED 
OTHER THAN HEALTH PHYSICS 

Manufacturing and Facilities 
Eng i neer I ng 

Manufacturing and Facilities 
Engineering 

Manufacturing and Faci 1 1  ties 
Engineer i ng 

Facilities Engineering and 
Uti 1 I tles 

Utilities and Facllitles 
. Engl neer i ng 

Part V Expansion 

Add i t lonal dlscuss ions concern ing vent i lat ion, radiation, sh 1 el ding , 
and contamination control in Buildings 707A, 707, 774, 776 and 777 
were held with representatives of Manufacturing, Faci 1 ltles Engineerlng, 
C. F. Braun, Swlnerton & Walberg and’ the AEC. 

.. . 

Hea 1 th Phys i cs 

KJF:jd 

cc : 
R. E. Hayne 
C. R. Johnson 
W. D. Kltt1nge.r 
J. D. Leigh 
R. M. Vogel 
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May 17, 1971 

C. W. Piltingsrud 

ITEMS FOR FURTHER DEFINITION 

This is in response to a memo concerning potential problem areas, 
CWPNDK,  dated March 9, 1971. 

1. Leakage from process waste tanks ........ .. ........ .. 
No Action 

_ .  
2. Outfall from Building 778 Laundry 

a .  O l d  discharge -- west of Building 995 

Samples range f rom 600 to 1400 d/m/g 

b. Present discharge 
_ .  13.05 d/m/g at discharge 

91.36 d/m/g in creek bed bottom 

3. Outfall from Building 881 sewage l i f t  station 

Samples analyzed from outfall: 1.05 d/m/g and 0.30 d/m/g 

4. Outfall from Building 774 footing drains 

a. Evaporator condensate discharge: 2.56 d/m/g 
b. Footing. drains: 3.62 d/m/g, 3.46 d/m/g, and 1900 d/m/g 

/ 
/ 

0 
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5 .  Buildings 444 and 881 process drain lines 

No Action 

6. Diversion ditch 

Analysis of samples collected in  April, 1970 show 16.6 and 20.6 d/m/g 

Recent samples were collected during a period of high runoff 
(water flowing in ditch) and analyzed at 0.27 d/m/g 

7. S i l t  in holding ponds 

Recent analysis of sediment from holding ponds show: 

P- 1 26.6 d/m/g P - 4  27.2 d/m/g 
P-2 216.0 d/m/g P-5 31.6 d/m/g 
P-3 124.0 d/m/g P-9 2.9 d/m/g 

The following are items for further definition which were not included in  the 
aforementioned memo. 

1 .  Building 778 storm drain 

Init ial screening made by direct gamma ray spectrometry. shows 
no contamination >10 d/m/g (i.e., detection l im i t  of method). 

2. Rocky Flats water treatment plant 

This outfall i s  located outside security fence SE of water 
treatment plant. Samples analyzed from this outfall: 0.09 d/m/g 



’ -- .. .- . *  . c- 

.3 .  

3. Woman Creek sediment samples 

Recent monthly analysis of these samples: 
1.98 d/m/g, and 0.54 d/m/g 

1.02 d/m/g, 

4. Walnut Creek sediment samples 

Recent analysis of these samples show: 

5.11 d/m/g 
35.93 d/m/g 
35.99 d/m/g 

3.89 d/m/g 
- .- . 

19.8 d/m/g 
5.93 d/m/g 
3.99 d/m/g 

. .  

M. R. Boss 

cc : 
W. H. Lee 

, 
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. '\, ITEES FOR FUaTTHE; DEFINITION: 
' . '.. . 

.. ' 

. 
i . .  

. . /. 
- .  . . . . 1. ... Question of leakage from process waste tanks and process drain 

. _. 

. .  

. .  - _  

. . . 

. .  

. .  

. .  

lines which lead to the liquid waste treatmcnt plant. 
. - (references: Harold Moss and Bill Beck of Facll. Eng.) 

4. 

. .  . .. 
-. . .  . .  . _  

Scooe . .  

Liquid process waste is generally held In local tanks for pumping 
through process drain lines to Building 774 for treatment. Lines 

come from all process and laboratory buildings and are of varied 
construction; cast iron, saran-lined, and stainless steel. 

. .  . 

Facilities Engineering is preparing at thls date to ask for Bids 

lrom oucsioe firms (such as Dorr Industrial Services) to check all 
process drain lines and tanks for leakage. The check of lines is 

to be given first priority. It is expected the checks on&- 

and tanks w i  I 1  be s,sm&tPd hy n,,,aher 51. 1971 . 
an attempt will be made to identify and locate abondoned lines, 

partlcularly .. those under buildings. 

A study has been performed to establish testing techniques. 

Pressurization techniques and use'of nitrous oxide or Freon wtth 

"sniffer" identiflcation of leaks have shown to be promising. 

In addition 

. .  
-. . 

Plans For Can.tamination Evaluatinn 

Plans have not been final ized for excavation, sampl ing, or 

disposal of leak s i t c s  that are foucd. 
- .  

. .  
.. - .  

. .  

.. 
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. - ..-; :. . -  ... . 2.. Question of ou'tfall from 778 . .  Laundry (Prior to 1966) . . . -  -.... 
. .  

. . ,  . .  
. .  

. . . _  

. , -  Scope W. L-. 
-rom Building 778 laundry up to September The liquid cffluent f 

... . .. . 

. . .  . .  

. .  

-. . _ .  . .  
- . - .  ' . 

. .  

. .  

c 

I 

I966 could bypass the sanitary sewage plant if the concentra- 
tion was below 3500 dpm/l. 

similar effluents f r o %  77 
rlalnut creek at a point slishtlv west o f  Building 995. 
releases were never above 1/3 of the guide value concentration 
for drinking water. 

continue to be released to this outfall. 

Short-term control will continue to be based on adherence to 
l/3rd of the guide valuc or 3500 dpm/l. 

for solublc plutonium released to an uncontrolled area.) 
In the long term, conpletion of a new waste treatment facility 

planned for FY '75 (Authorization-319010) should el imlnate any 

release of contaminated water from laundries or waste treatment. 

9 3 'b 
1 and 774 to be released into j 

- z  - -  
The discharge was piped to join with 

These 

The effluent releases from 771 and 774 

(As stated in 0524 

Plans Fo; Contamination Evaluation 

Surface soil sampling will be conducted at the points of two 

L 9  
outfalls; one at an old disused line and at the other oresently 
used. Initial'sampling wfll consist of 8 to 10 samples at 
points o f  highest expected concentrations. If significant 
results are obtained, further stream bed sampling will follow. 

Initial screening of soil samples will be made by direct 

g a m a  spectrometry for estimation of plutonium by americium 

determination. 

subjected to routine laboratory procedures. , 

Health Physics personnel will collec: and anaiyzc samples. 

Goal Date 
Initial sainpling to be completed by Y,t*j 1 ,  1971. 

. 

From this screening, selected samples will be 

, 

. .  

h y  15 

a 
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. . . .  . ' .. 3. Question Of Outfall From 881 Sewage Lift.Station . .  
. ._ -' 1 :  ' :. 

. Scopc \ .  - 
A sanitary liquid waste overflow exists at the sewage lift 

imdiately south of the sewage lift station. 
seldom been any overflow at this point. 

. .  . station at Building 881. Its outflcw i s  to the surface 

There has 
. .  
~. 

* 

. .  

. .  
t .  

. ' Plavs For Contamination Evaluation 
Surface soil samples ( 5 )  will be collected by Health Physics 1 L d  - ' -  

to characterize contamination .levels at the outflcw polnt. 

(We expect negative information). ' ._ " 

Samples wi l l  b= screened by direct counting and selected samples 
submitted to laboratory prdcedures. 

by Health Physics. 

. -  * .  .. .. .. . :.- 
. .  . .  

. .  

- 4  
1.. .-; 

. .. . . 
. .  . .  

. All . .  analyses will be done 

. .  __. _-.. . .- 
c . .  . .  

_ -  
. -  Goal Date . .  

Samples will be collected by Health Physics by Eay 1, 1971. . 

I 

- t  . .  
1. . . e .  

4.' Question Of Outfall From 774 Footing Drains 

Scope 

Footing draIns exlst around Building 774 which are thought to 
- 

+L!& collect some slight seepage from concrete process waste tanks ., 

'The drain outflows to tho, surfare imdiately south of 734. 
north of 774 to drain toward North Walnut C r  eek. 

underway for 774 will elininate the saurces of. undcsireable 

seepage. 

indicate levels in the regicn of 5CS d p d l .  
ws; recently 2nd inedver:.nt!y con*:orr,j with aSnlJ: 3 feet of 

Renovations 

- .  
-)3s-?5sl 

Past rressurements of activi:y concentrations by HJZS 
The ou:fall area; 

*: . 

. .  

dirt in levelin: ai adjaccct ffll d i r t  pile. 

i 
! 
!. 
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. .  . .  
Plans For Contamination Ev'aluation 

'Surface soi i, samples (5) wi 1 1  be collected Initial ly by Health 
.: Physics at the point of outfall (after removing soil back to the . 

original surface). 

samples will be obtained to characterize the course o f  flow 
I f  significant results are obtained further 

and.depth of contamination. . .  . .  
e.. 

.. 

' .  Samples will be screened by direct counting and selected samples 

submitted to laboratory procedures. Analyses wlll be done by -. 
. .  

' . .  
- .  . .  

Health Physics. 

_.. 
.. . . Goal Date 

. Initial sampling wlll be completed by hay 15, 1971. 

I .  
. .  

. I  . 
I 

. .; 

e .  

. .!. . 
. 5 .  Building 444 and 881 process drain line suspected subsurface 

leakage will be identified by the leak checks previously 
. .  . .  ' I  

. . .  

I .  
. .  

. I  . 
I 

. .; 

e .  

. .!. . 
. 5 .  Building 444 and 881 process drain line suspected subsurface 

leakage will be identified by the leak checks previously 
. .  . .  ' I  

. . .  . .  described. . 

. .  . .  

. -  
.6. Question Regarding Diversion Ditch 

-.. 0 
.. 

. _-- . . . .  
e .  - Scope . ' -- S ; ~ - F I C ~  lL.Lq-!?... , " .C  %-\.j 

' 

. 
A diversion 'ditch.currently exists which drains q u r f a c e a t e r  

from the central portion of  the p.lant eastward to outfall in 
. .  ' . Walnut Creek below pond 5. This drainage Includes the north 

portion of the 903 former drum storage area. 

.: / 

A PJO hss been written and Kork completion is expected by April 1 
to create two separate drzlnage ditches to collect all'surface . .  

water.from 9C3 and adjacent area. 

.collect i n  Pond 9 on Wonan Creek. 
One ditch will drain south to 

The other ditch will drain 
. . north to Walnut Creek to be caught in Pond 2. . .  

0 

. .  
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Pians  or Contamination ~vzluation . . \  . 
. \  

. .  \ .  
\ .  

', . . Since the question exists regarding contamination levels In the 

.old diversion ditch. Soil samples (10) will be obtaiced from 
Sampling will .be 

L '  . \  
L.?:.. z . ;. ..:. 

.. !--. I -  . - i t h e  surface of the bottom of the old ditch. 
\' 

' accomlished by Health Physics. Further sampling will be 
!. . 
. .  

accompl ished to 'Characterize extent and depth of contamination 
! lf initial results are significant. 

Analysls of soil samples will be by Health Physics. 
screening will be made by direct counting with selected samples 
submitted t o  the laboratory. 

-. . 
. .  

1 .  

. . .  
. .  . . .  . .  . .  i 

. .  
lnltial 

? 

i 
!: 
! . '  : 

. .  i . .  : 

.... I 

Goal Date 
Initial sampling wi.11 "be accompl ished 'by'flay 15, 1971. * 

. .  

i 
1 -  -. 

7. Question Regarding Silt In Holding Ponds 

. Scope 
. 
- * ,-P 

1 Silt collected over the year; of plant operation in ponds 1 

1 through 9 has retained and accumulated sohe actlvity as is 

to be expected even though releases to the ponds have been 

well below the standard. ._ 

I 
! 

An authorization exists for increasing holding capacity of the 
ponds. 

will be increased. 
This work should be completed in FY '73. Dam heights 

. .  
. An ecology study of the' ponds is planned by CSU students for 

completion in FY '72. 
contamination levels in si It deposits and possible concentrations 

This should characterize to sone degree 

i 

. 

* in biological systems. 
. .  . 

-.- 

i 

I _- _-_ 
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I - FY '74 .. 

- FY '76 
1 

Sanitary Sewer godifications 

Elirninacion of nitrate ponds 

.. 
. *  

. .  
e. 
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. actlvity concentrations in releaszs. Improvements scheduled are: 

. .  
. .  . LIquid Waste'TresLcmnt Facility - FY '75 
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or s i l t  contamination evaiuation. P:anning should be based on 

extent of infornation still desired a F t e i  completion OF the CSU. 

. study. 
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JACOBS ENGINEERING GROUP, INC. 
DATA COMPILATION OPERABLE UNIT 8 

- 
Pipe Material Size (ID) Flow Rate/Stop 

Watch 5 gallon 
bucket 

MARCH 13, 1994 FOOTING DRAIN SAMPLING EVENT 

BY: DAwn LA- 

1. Building No: 707 2. Sample ID: is5 707-2 

4. If sample location is a manhole: 

Prepare sketch on back of page. 

(wpf) hb-\qc&dclVa=p 03/101PI 
100% R a y c l c d  0 
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JACOBS ENGINEERING GROUP, INC. 
DATA COMPILATION OPERABLE UNIT 8 

Pipe Size (ID) Direction of ' Depth @Is) 
flow 

A 

B 
C 

D 

_ _  

FOOTING DRAIN SAMPLING EVENT 

Pipe Estimation of 
Material flow rate 

I -  

BY: k 

- 
Pipe Material Size (ID) Flow Ratels top 

Watch 5 gallon 
bucket 

1. Building No: '371 

MARCH 13, 1994 

31f -3 
3. Description of Sample Location: AT m r f A c L  I 

_..  . - 
4. If sample location is a manhole: 

/o " 

Prepare sketch on back of page. 





JACOBS ENGINEERING GROUP, INC. . 
DATA COMPILATION OPERABLE UNIT 8 

Pipe Size  (ID) Direction of . Depth @Is) Pipe Estimation of 

A 

B 
C ._ ~ 

D 

flow Material flowrate 
. _  

L 

FOOTING DRAIN SAMPLING EVENT 

Pipe Material 

1. 

Size (ID) Flow RaWS top 
Watch 5 gallon 
bucket 

3. 

Building N o : 7 7 / -  

MARCH 13, 1994 

4. If sample loation is a manhole: 

5. If m u l e  location is an outfall: 

. 

0 '  



JACOBS ENGINEERING GROUP, INC. . 
DATA COMPILATION OPERABLE UNIT 8 

Pipe Material 

FOOTING DRAIN SAMPLING EVENT 

BY: Z A V l D  kA*a 

Size (ID) Flow RatdS top 
Watch 5 gallon 
bucket 

1. B u i l d i n g N o : L  

MARCH 13, 1994 
_ .  

4. If sample location is a manhole: 

Pipe I Size (ID) . 1 Direction of . 
flow 

C I  

D I 

Estimation of ' Depth I Eeterid I flow rate 

I 

Prepare sketch on back of page. 





e 

Pipe 

e 
. -  

Size (ID) Direction of Depth (bls) Pipe 
flow Material 

JACOBS ENGINEERING GROUP, INC.. ~ 

DATA COMPILATION OPERABLE UNIT 8 

B 

.c __. ... . 

FOOTING DRAIN SAMPLING EVENT 

BY: D?u,n h P l X 5  

... . . .  
-. . .. . . . ~ .. 

1. 

Pipe Material 

Building NO: 77f 

Size (ID) Flow RatdS top 
Watch 5 gallon 
bucket 

MARCH 13, 1994 

4. If sample location is a manhole: 

D I  

Prepare sketch on back of page. 

(wpvpn h l h a U e u f & q  0)llOlw 

Estimation of 
flow rate 



: 
2 

- 1 8 "  CUP 

5iJ rot 



JACOBS ENGINEERING GROUP, INC. 
DATA COMPILATION OPERABLE UNIT 8 

FOOTING DRAIN SAMPLING EVENT 

1. 

MARCH 13, 1994 

4. If sample location is a manhole: 

5. If sample location is an outfall: 

Pipe Material 

f 'D  7 l Y -  
& Z U 6 A m  &T?L / 8 "  

Prepare sketch on back of page. 

(wpl) hulome\-*lalp 03/1019a 

Flow RaWStop 
Watch 5 gallon 

100% RaycM 
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JACOBS ENGINEERDIG GROUP, INC. ~ 

DATA COMPILATION OPERABLE UNIT 8 

Pipe Material Size (ID) 

FOOTING DRAIN SAMPLING EVENT 

Flow Raws top 
Watch 5 gallon 
bucket 

MARCH 13, 1994 

4. If sample location is a manhole: 

5. If sample location is an outfall: 

Prepare sketch on back of page. 

(WpD h u K a l c k j c t d d f a l . ~  03/10194 100% Rayc lcd  



, 

I 



0 

Pipe Size (ID) Direction of ' Depth-@Is) Pipe Estimation of 
flow Material flowrate 

N 7-0 5 No FLOW 8sJ€wc:) 
SlU* m4lu 

A 2 f' /#70 so/ tP - / '  5 r E n  

B L f h 3' UNX. 2 L/-h/*/ 
C 

D - 
e 

JACOBS ENGINEERING GROUP, INC. . 
DATA COMPILATION OPERABLE UNIT 8 

FOOTING DRAIN SAMPLING EVENT 

BY: V A V ~  L/ AUDZ5 

1. 

3. 

4. 

Building No: qT/ 

MARCH 13, 1994 

If sample location is a manhole: 

5. If sample location is an outfall: 

Pipe Material Size (ID) 

Prepare sketch on back of page. 

Flow Ratels top 
Watch 5 gallon . 
bucket 
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JACOBS ENGINEERING GROUP INC. IJP 
DATE SUBJECT 

BY - CHKD. 

TN 

3' 

.. I . . .. 

SHEn NO. 

JOB NO. 

3 

_ l J b  



JACOBS LVGXNEERING GROUP, INC. 
DATA COMPILATION OPERABLE UNIT 8 

FOOTING DRAIN SAMPLING EVENT 

Pipe Size (ID) ~ i r ~ t i d n  of Depth @Is) Pipe Estimation of 

A 

B 
C 
D 

flow Material flow rate 

I 

1 .  Building No: $7'7 

0 

3. 

7 cj 
M A R C H 2  1994 

5. If sample location is an outfall: 

Pipe Material Flow Ratels top 
Watch 5 gallon 
bucket 

Prepare sketch on back of page. 
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JACOBS EiiGNEER.DlG GROUP, INC. . 
DATA COMPILATION OPERABLE UNIT 8 

Pipe Size (ID) Direction of . Depth @Is) Pipe 

A - 

flow Material 

I 1 , B  I 

C 

D 

FOOrOII'G DRAIN SAMPLNG EVENT 

1 

Estimation of 
flowrate 

I 

I 

39 
MARCH!@, 1994 

~ ~~~ 

Pipe Material Size (ID) 

Prepare sketch on back of page. 

Flow Ratids top 
Watch 5 gallon . 

bucket 
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JACOBS ENGINEERING GROUP, NC. . 
DATA COMPILATION OPERABLE UNIT 8 

Pipe Material 

FOOTING DRAIN SAMPLING EVENT 

Size (TD) 

1. Building No: 4& 

MARCH&& 1994 

4. If sample location is a manhole: 

Size (ID) Direction of I flow 
Depth @Is) I Pipe I Estimation of 

Material flowrate 

1 

Prepare sketch on back of page. 

Flow Rate/Stop 
Watch 5 gallon 
bucket 
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JACOBS ENGINEERING GROUP, NC. . 
DATA C0l"ILATION OPERABLE UNIT 8 

Pipe Size (ID) Direction of Depth @Is) Pipe Estimation of 
flow Material flowrate 

/ 

g j r P  PWP c A " SmwCwdLji' 3 70L 3 / 5 L  U M 6 . e  

B /z 5 N u j l  b '. ST€€L . b R  7 

c .  
D 

I 

1. Building No: 853 

? 

2 0  
MARCH 1994 

3. 

.. -- 

4. If k p l e  location is a manhole: 

_. . 

. . __ 5. If sample location is an outfall: 

Pipe Material L Size (ID) Flow Raws top 
Watch 5 galion 
bucket 

v 1 

Prepare sketch on back of page. 
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APPENDIX F 

Conversation Confirmers 
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JACOBS ENGINEERING GROUP INC. CONVERSATION CONFIRMER 
DENVER OPERATIONS 

TELEPHONE CALL CONVERSATION WITH: g i c k  LciJ<d a 
0 OFFICE MEETING COMPANY: i-& i c, .L FP 

0 OTHER: TEL. NO.: 9 6 L -  310% 

ACTION: 

DISTRIBUTION: 



JACOBS ENGINEERING GROUP INC. CONVERSATION CONFIRMER IJEI DENVER OPERATIONS 



JACOBS ENGINEERING GROUP INC. CONVERSATION CONFJRMER 
DENVER OPERATIONS 

In TIME: PM DATE: /L‘/’</473 
PROJECT: /A/ //r& /go PROJECT NO.: 

,&, TELEPHONE CALL CONVERSATION WITH: ‘i, ///z/ fi>&e 
0 OFFICE MEETING COMPANY: f% d d  4YiY A7F4 /?e 
0 OTHER: TEL. NO.: 9dg- 79q7 

- -  . -  



JACOBS ENGINEERING GROUP INC. CONVERSATION CONFIRMER 
DENVER OPERATIONS 

B y : T C - .  C A I ?   TIME:^. 20 @ PM DATE It- z-qy 
PROJECT NO.: PROJECT: -'/ FL&-Z f ' u* , /i <g 

- 

TELEPHONE CALL CONVERSATION WITH: sg 0 S b d  kii 
0 OFFICE MEETING COMPANY: c7 h 
0 OTHER: TEL. NO.: qldf 0-4 1q3 

ACTION: I 

r STRIBUTION: 



. _. - . . .  

. . - - -  .. .. - . .  

ACTION: I 

a 
'DISTRIBUTION: 



JACOBS ENGINEERING GROUP INC. 
DENVER OPERATIONS - -  

CONVERSATION CONFIRMER 

BY: &J/D L & J D c T  TIME: &jz AM PM DATE: ~~~-~~ 
PROJECT: l'h ? -I PROJECT NO.: L?5i/LcGZC 

& TELEPHONE CALL 

0 OFFICE MEETING COMPANY: rd 4 6 Z P G .  77c/ 
0 OTHER: TEL. NO.: f& -3mz 

- -  

DISTRIBUTION: 



JACOBS ENGINEERING GROUP INC. CONVERSATION CONFIRMER 
DENVER OPERATIONS 

CONVERSATION WITH: /$XS C / E I G Q  
TELEPHONE CALL t : 
OFFICE MEETING COMPANY: GdG - TEL. NO.: 

?? 
0 OTHER: 

SUBJECT: 

ACTION: 1 

. .  



0 TELEPHONE CALL CONVERSATION WITH: h . . n  k. ' Gibbs 
COMPANY: s i c 7  

. .  - .  . . 
TEL. NO.: 

U 

v 

ACTION: 

~ 

"DISTRIBUTION: 



JACOBS €NGINEERING GROUP INC. CONVERSATION CONFIRMER 
DENVER OPERATIONS 

ACTION: ; 2x5 . 2 7  - Y 

I 

@DISTRIBUTION: 



JAGOBS ENGINEERING GROUP INC. CONV€RSATION CONFlRMER : IJE] DENVER OPERATIONS 
____ ~~ 

BY: - l / A U l D  - /A TIME: / c Z O  AM PM DATE: cm 
Z e E Y  fm< PROJECT: / 3 f i  % / /A/& PROJECT NO.: W M 6  e 

& TELEPHONE CALL CONVERSATION WITH: %U I 7rnKDW6f I  

0 OFFICE MEETING COMPANY: E&+ 6 
0 OTHER: TEL. NO.: 966 - ,436'7 

- -  



JACOBS €NGINEERING GROUP INC. CONVERSATION CONFIRMER lJEl DENVER OPERATIONS 

ACTION: - 

.DISTRIBUTION: 

i 



JACOBS €NGINEERING GROUP INC. CONVERSATION CONFIRMER 
DENVER OPERATIONS 

By: a d t n  /. JDV? TIME: ?.& AM PM DATE: 1 - / z -  9q 
PROJECT: 0 u a  ZfF D&,# h--/s/cmm PROJECT NO.: arMLoa= 

- 

a TELEPHONE CALL CONVERSATION WITH: fi &-ST 

0 OFFICE MEETING COMPANY: -r 6 
0 OTHER: TEL. NO.: 5%6 - R F F Y  

- -  
SUBJECT: ./=7* e- c/ / C F  ‘rA/rc 

. -  



J A C 0 5 S  ENGINEERING GROUP INC. CONVERSATION CONFIRMER : lJEl DENVER OPERATIONS \ 

- -  . -  

ACT1 0 N: 



JACOBS ENGINEERING GROUP INC.  CONVERSATION CONFIRMER 
DENVER OPERATIONS 

BY: 73>Av/n L4DDP5 TIME: q - ' z c A M  PM DATE: .a- 
PROJECT: & /h' /%fl /F/ / /P 77f, PROJECT NO.: &+tci)z a 
& TELEPHONE CALL CONVERSATION WITH: p L - 4  ~.h/.MT 
0 OFFICE MEETING COMPANY: =-fk 
0 OTHER: TEL. NO.: 

. -  - - .  

ACTION: 

D ISTR 18 UTI 0 N: 0 



JACOBS ENGINEERING GROUP INC. CONVERSATION CONFIRMER 
DENVER 0 PER AT I 0 N S 

~ 

BY: d/D LA-T TIME: 6730 AM PM DATE: 2 - 0 3 - 9 f  0 P R O i E  PROJECT NO.: 

TELEPHONE CALL CONVERSATION WITH: u& L&.?tS 

’gl OFFICE MEETING COMPANY: 6 6 4  c6 /2s/ A!!*T 

0 OTHER: TEL. NO.: 

ACTION: - 



JACOBS ENGINEERING GROUP INC. CONVERSATION CONFIRMER 
DENVER 0 P E RAT1 0 N S 

TELEPH.ONE CALL CONVERSATION WITH: &xL &SOU 

0 OFFICE MEETING COMPANY: &646 774 H77fK f i  AxlR4E;e. 

0 OTHER: TEL. NO.: PA65 x /4& 2 

DISTRIBUTION: > 0 



JACOBS ENGINEERING GROUP INC. CONV€RSATION CONF IRMER 
DENVER OPERATIONS 

ACTION: 

.'.DISTRIBUTION: 



JACOBS ENGINEERING GROUP INC. CONV€.RSATION LUNPlHMCfl 
DENVER OPERATIONS 

ACTION: 

DISTRIBUTION: a 



JACOaS ENGINEERING GROUP INC. CONV€RSATION CONF IHM€R 
DENVER OPERATIONS 

e 

ACTION: 

DISTRIBUTION: 
a. 



JACOBS ENGINEERING GROUP INC. CONVEPSATION CONFIRMER 
DENVER OPERATIONS 

TELEPHONE CALL 

0 OFFICE MEETING 

- 
ACTION: - 

Dl STR 18 UTION: 



JACOBS ENGINEERING GROUP INC. CONVERSATION CONFIRMER 
DENVER OPERATIONS 

I 
TELEPHONE CALL CONVERSATION WITH: d*AC,?.' &r.c 

a OFFICE MEETING COMPANY: f i - 4  L' 

0 OTHER: TEL. NO.: I7.5- d / L  7 i) $73-73- 

- -  . -  

ACTION: - 

'DISTRIBUTION: 



- -  

ACTION: 

DISTRIBUTION: 



JACOBS ENGINEERING GROUP INC. CONV€.RSA'I 10N GUNtlfiMEfi 
DENVER OPERATIONS 

ACTION: 

@.*DISTRIBUTION: 



JACOBS ENGINEERING GROUP INC. CO NVE R SAT1 0 N CON FI R M E R 
DENVER 0 P E RAT IO N S 

BY: K ~ Y ~ Y I  UQ flfl(jdk TIME: 

/ 

PROJECT:' 

e DISTRIBUTION: 



APPENDIX G 

Graphs Depicting UTL Exceedances for  Radionuclides and Metals 
(Foundation Drains and Building Sumps) 
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88881-3 
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. APPENDIX-G 
GRAPHS DEPICTING UTL EXCEEDANCES FOR RADIONUCLIDES AND METALS 

(FOUNDATION DRAINS AND BUILDING SUMPS) 

The graphs included in Appendix G (G-1 through G-95) show the upper tolerance limit (UTL) 

exceedances for radionuclides and metals at selected sampling stations. Data from sampling 

stations were presented on UTL exceedance graphs if a sufficient number of data points were 

available and the data were reliable. In each graph, metals or radionuclide results are compared 
to the "99/99 UTLs" for groundwater, surface water, and seeps and springs. If the UTL data 

were not available for a source (or sources), it is noted on the graph as "n/r." 

Radionuclide graphs include gross alpha and gross beta concentrations that were detected in 
foundation drains and building sumps. These values are presented on the UTL exceedance 

graphs in picoCuries per liter. With a few exceptions, gross alpha and gross beta results were 

graphed on a linear scale. 

Graphs showing metal concentrations detected in foundation drains and building sumps include 

metals analyzed by Atomic Absorption methods (arsenic, mercury, and lead) and metals tested 

using Inductively Coupled Plasma (ICP) methods (aluminum, beryllium, cadmium, chromium, 

copper, and manganese). These values are presented on the UTL exceedance graphs in 

micrograms per liter. In most cases, metal concentrations were graphed logarithmically. 

Definitions of Acronyms and Symbols Used In Figures G1 Through G-95 

AI 
AS 

Be 
Cd 
Cr 
c u  

ICP 
Mn 
n/r 
Pb 
pCilL 
UTL 

C 

Hg 

ccg/L 

* 

Aluminum 
Arsenic 
Beryllium 
Cadmium 
Chromium 
Copper 
Mercury 
Inductively Coupled Plasma 
Manganese 
Not Reported 
Lead 
picoCuries per liter 
Upper Tolerance Limit 
micrograms per liter 
Not Detected - the associated value is the sample quantification limit 
Sample not analyzed for that element 
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Appendix H 
Rocky Flats Environmental Technology Site 

Operable Unit 8, Data Compilation 
IHSS 150.6, 150.8 and 184, Stage 1 

Drawing No. 

RF-w179-c 

IHSSs 150.6 150.8 

Original Latest Title 
Date Rev. Date 

1-25-64 No revision Plot and Grading Plan, Building 79 

RF-Wl79-c-3 

RF-Wl79-C-8 

RF-BS-20 1 1 1-01 

RF-BS-20112-01 

1-25-64 No revision Site and Paving Details, Building 79 

1-25-64 NIL Miscellaneous Detail, Building 79 

7-3-67 , 12-14-67 Site Plan, Building 79-A 

7-3-67 12-14-67 Grading and Drainage Plan, Building 
79-A 

RF-BS-20112-02 

25682 XC2 

7-3-67 9- 12-68 * Miscellaneous Sections and Details, 
Building 79-A 

6- 17-76 No revision Roads and Paving Replacement, Area 
Plot Plan 

Surface Drainage Improvements, Area 
Plot Plant 

27673-X02 I 4-14-71 

I 4-24-79 27673-X03 

NIL = Not Legible 
* = As Built Date 

No revision Surface Drainage Improvement, I 7761779 

(wpo h:Uomc\tjchndcl\ou8.app 11/02/94 

27673-X04A 

D27673-XO5A 

D27673-2 

100% Rccyclcd 

4-24-79 No revision Surface Drainage Improvement Plan 
7761779 

4-20-79 NIL Surface Drainage, 7761779 

6- 16-79 NIL Surface Drainage Improvements, 
7761779, Plan and Elevation 



IHSS 184 

Drawing No. 

RF-91-98-Y-1 

1-65 16-91 

1-65 17-91 

RF-BY- 15928-2 

Original Latest Title 
Date Rev. Date 

8-15-51 N/L Plot Plan 

4-5-60 No revision "D" Plant Loading Dock Addition, 
Steel Details (Bldg 91) 

4-5-60 6-30-60 "D" Plant Loading Dock Additions, 
Concrete Details (Bldg 91) 

8-2 1-67 3-6-68* Grading and Location Plan Buildings 
86 and 91 

15928-8 

28738-X03 

28738-X04 

28738-X05 

10-3 1-67 3-6-69* Construction Group 703 Repave Dock 

4-27-84 2-21-86* Site Removal Plan, Building 991 

4-27284 2-21-86* Utilities Removal Plan, Building 991 

Area, Bldg 91, Subdrainage System 

4-27-84 

28738-103 I 4-27-84 I 2-21-86* I Site Details 

2-21-86* Mechanical Removal Plan, Building I 991 
Notes: 

N/L = Not Legible 
* = As Built Date 

100% Rccyclcd 
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Water Table Measurements in Industrial Area Monitoring Wells, Spring and Fall 1992 
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APPENDIX I - Water Level Measurements in Industrial Area Monitoring Wells, Spring and Fall 1992 

1386 
1486 
1586 
1686 
1786 
1886 
1986 
2186 
2286 
2386 
2486 
2586 
2686 
2786 
2986 
3086 
3186 
3286 
3386 
4486 
6186 
0187 
0587 
1287 
2187 
2287 
3787 
3887 
3987 
4387 
4487 
4587 
5687 
1587 
1687 
1787 
1887 
1987 
2087 
2387 
5087 
5187 

4.38 
1 1.69 
5.62 
5.46 
5.37 
8.83 
2.34 

32.67 
7.12 

83.93 
7.55 

30.43 
9.96 

80.62 
7.43 
3.93 
DRY 

59.09 
5.97 
6.25 
8.88 
7.92 

43.62 
5.58 

10.24 
80.46 
5.92 
8.47 

84.88 
7.9 

3.92 
91.15 
7.08 

12.97 
86.46 
7.66 

129.46 
6.94 

110.49 
1 1.25 

DAY 
15.47 

02-APR-92 
02-APR-92 
02-APR-92 
02-APR-92 
02-APR-92 
02-APR-92 
02-APR-92 
02-APR-92 
02-APR-92 
02-APR-92 
02-APR-92 
03 -APR-92 
03-APR-92 
02-APR-92 
02-APR-92 
02-APR-92 
02-APR-92 
02-APR-92 
02-APR-92 
06-APR-92 
06-APR-92 
03-APR-92 
01 -APR-92 
03-APR-92 
02-APR-92 
02-APR-92 
02-APR-92 
03 -APR-92 
02-APR-92 
01 -APR-92 
03-APR-92 
03-APR-92 
02-APR-92 
06-APR-92 
06-APR-92 
06-APR-92 
06-APR-92 
06-APR-92 
06-APR-92 
06-APR-92 
03-APR-92 
06-APR-92 

75 1857 
751856 
751852 
751747 
751740 
75 1522 
750894 
750855 
750718 
750338 
750338 
750412 
750411 
75078 1 
750599 
751078 
751051 
751050 
749950 
749254 
749198 
748127 
74808 1 
74858 1 
749969 
749924 
750494 
750396 
751081 
748030 
748306 
74831 3 
750638 
74901 1 
749130 
7494 15 
749404 
749623 
749634 
749404 
748123 
748103 

2086051 
2085838 
2085812 
2085260 
2085242 
208583 1 
2083296 
208250 1 
20844 1 1 
2084259 
2084277 
2084831 
2084841 
2085238 
2085687 
2084921 
2084764 
2084743 
2085003 
2082234 
20837 17 
2083653 
2084849 
2086066 
2085799 
2085822 
2085224 
2085094 
2085268 
2084788 
2085435 
20854 5 1 
2084423 
2086249 
2086249 
2086308 
2086339 
2086171 
2086 155 
20859 10 
2085334 
2083850 

QC 
Kss & Ksdst 
QC 
Kslbs 
QC 
QC 
Kclst 

Qd 
Kslt & Ksltclst 
Qd 
Ksltclst 8 Kclst 
Qd 
Ksslts & Ksclst 
Qd 
Kclst 
Kss 8 Kslt 
Kss & Ksnss 
Qd 
Qd 
Qd 
f i l l  
Kss 8. Ksltss 
Kcslt 
QC 
Kss 8 Kslt 
Qd 
Qd 
Ksslt 8. Kclst 
Qc 
QC 
Kss 8 Kslt & Kclst 
Qd 
Qd 
Kslt 
Qd 
Kss 8 Ksslt 
Qd 
Ksltclst 
Kslbs 8. Kclst 
QC 
fill? 

KSS Ksncist 

5840.47 
5844.71 
5848.43 
5867.92 
5868.43 
5885.75 
5943.08 
6004.76 
5978.77 
5982.46 
5982.45 
5975.24 
5975.42 
5962.89 
5959.58 
5957.42 
5964.98 
5966.08 
5951.40 
6019.93 
5999.47 
5992.49 
5927.85 
5934.81 
5928.43 
5931.1 8 
5967.52 
5972.15 
5946.95 
5925.06 
5949.63 
5949.32 
5978.39 
597 1.27 
5969.49 
5968.01 
5967.99 
5968.44 
5968.66 
5972.79 
5933.14 
5963.27 

5842.59 
5846.71 
5850.63 
5869.55 
5869.57 
5887.97 
5943.86 
6005.96 
5979.55 
5982.46 
5983.56 
5977.14 
5977.17 
5963.88 
5960.68 
5958.39 
5967.05 
5967.92 
5952.42 
6021.96 
6ooo.60 
5994.08 
5929.99 
5936.30 
5929.69 
5932.80 
5968.99 
5973.90 
5948.42 
5926.41 
5951.10 
5950.91 
5979 .n 
5972.79 
5970.79 
5969.56 
5969.49 
5969.91 
5970.14 
5974.49 
5934.78 
5965.22 

9.50 
55.36 
14.44 
45.06 
13.98 
7.50 

12.25 
67.25 
11.20 

117.25 
7.45 

82.00 
11.00 

133.00 
8.77 

14.93 
17.32 

125.50 
7.34 

26.25 
12.25 
12.08 
51 .50 

. 10.24 
10.56 
88.70 
9 .00 
9.50 

117.39 
12.50 
3.70 

101.30 
9.92 

22.53 
125.24 
25.75 

133.70 
11 .89 

116.36 
37.85 
13.70 
14.00 

3.09 
39.42 

4.09 
39.06 
3.73 
3.74 
3 .00 

35.00 
3.20 

113.00 
2.95 

59.90 
3.75 

128.50 
2.83 
2.48 
2.46 

114.90 
2.99 
3.23 
5.00 
3.38 

42.00 
4.91 
3.26 

81.41 
3.50 
3.50 

109.99 
3.50 
1 .50 

89.50 
3.52 
5.80 

100.00 
3.50 

127.00 
3.50 

107.26 
17.19 
3.50 
3.58 

9.50 
55.36 
14.44 
45.06 
13.98 
7.50 

12.25 
67.24 
11.20 

117.25 
7.45 

82 .OO 
11.00 

133.00 
8.77 

14.93 
17.32 

125 .50 
7.34 

26.25 
12.00 
11.83 
51.25 
10.01 
10.41 
88.46 
8.77 
9.27 

117.14 
12.25 
3.50 

97.05 
9.67 

22.06 
125.00 
25.50 

133.45 
11.65 

116.1 1 
37.61 
13.50 
13.04 

9.00 
11.00 
12.50 
7.00 

12.50 
8.00 

11.50 
15.00 
11.00 
8.20 
7.20 
8.00 

10.50 
11.00 
8.50 
2.50 
0.50 
1 .00 
6.80 

25.50 
11.50 
11.80 
11.00 
3.50 
8.00 

12.80 
8.00 
7.80 
3.50 

12.00 
3.20 
4 .00 
9.40 

21.90 
22.20 
25.00 
25.20 
10.80 
11.80 
15.20 

12.50 
12.50 

5838.2 
5835.0 
5845.0 
5864.1 
5864.2 
5879.1 
594 1.5 
5973.3 
5972.4 
5898.5 
5976.0 I 

5946.7 
5967.2 I 
5883.3 
5953.3 
5954.5 
5967.1 
5908.8 
5946.5 
6015.7 
5991.7 
5986.2 
5886.4 
5930.7 
5919.5 
5852.3 
5963.1 
5965.4 
5863.5 
5918.5 
5947.2 
5859.8 
5972.7 
5959.8 
5884.3 
5961.9 
5840 .O 
5963.0 
5859.7 
5963.2 
5934.8 
5949.8 
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APPENDIX I - Water Lwel Measurements in Industrial Area Monitoring Wells, Spring and Fall 1992 

5287 
5387 
5487 
5687 

8208089 
8208189 
8208289 
8208389 
8208489 
8208589 
8208689 
e208789 
8210489 
P114389 
P114489 
P114589 
P114689 
P114789 
P114889 
P114989 
Pl15089 
P115489 
P115589 
P115689 
P119389 
P207389 
P207489 
P207589 
I207689 
F207789 
F207889 
P207989 
P208889 
F208989 
I209089 
F209189 
P209289 
P209389 
P209489 
P209589 
P209689 
F209789 

9.47 
4.61 
3.2 

6.93 
11.57 
4.02 

17.14 
DRY 
DRr' 
3.39 

19.14 
3.83 
3.37 
7.56 
9.23 
3.58 
8.28 
7.35 
6.62 

14.48 
10.74 
8.47 
4.35 
7.53 
5.38 
6.48 
6.3 

25.77 
6.85 

29.36 
4.25 

21.03 
06.13 
12.16 
28.03 
10.18 
13.73 
17.15 
26.5 

18.36 
28.45 

4.7 

06-APR-92 
06-APR-92 
06-APR-92 
06-APR-92 
02 -APR-92 
02 -APR-92 
02-APR-92 
02 -APR-92 
02-APR-92 
02 -APR-92 
02 -APR-92 
02 -APR-92 
02 -APR-92 
01 -APR-92 
01 -APR-92 
01 -APR-92 
01 -APR-92 
01 -APR-92 
01 -APR-92 
01 -APR-92 
01 -APR-92 
01 -APR-92 
01 -APR-92 
01 -APR-92 
02-APR-92 
03-APR-92 
03-APR-92 
03-APR-92 
02-APR-92 
02-APR-92 
02-APR-92 
02-APR-92 
02-APR-92 
02-APR-92 
03-APR-92 
02-APR-92 
02-APR-92 
02-APR-92 
02-APR-92 
02 -APR-92 
02-APR-92 
02-APR-92 

h:\horne\tjehndel\ou8\watI&.wlQ 02 - Nw -94 

748145 
747985 
747985 
750638 
751 143 
751 138 
751739 
751687 
751683 
751804 
751728 
751755 
751802 
750337 
750337 
750396 
749943 
749940 
749926 
749959 
749930 
749507 
74955 1 
749532 
750280 
750195 
750197 
750395 
750398 
750392 
75067 1 
75067 1 
751086 
751044 
750566 
750762 
750863 
750864 
75099 1 
751071 
750533 
750579 

2084067 
20839 12 
2084032 
2084423 
2085876 
2085885 
2086289 
2085584 

f i l l?  
Qc 
Qc 
Qrf 
Qc 
Kclst 
Ksltclst 81 Kclst 
Ksclst & Kclst 

2085636 Kclst 
2085477 Qc 
2085250 Ksltclst 
2084450 Qc 
2085513 Qc 
2081246 Qrf 
2081246 Qrf 
2081731 Qrf 
2083044 Qrf 
2082610 Qrf 
2082127 Qrf 
2081661 Qrf 
2081258 Qrf 
2082135 Qrf 
2082658 Qrf 
2083019 Qrf 
2081921 Qrf 
2084468 Kss 
2084481 Qrf 
2084843 
20853 18 
2085343 
2085343 
2085330 
2085249 
2084839 
2084910 
2084309 
2084139 
2084130 
2084634 
2085286 
2085514 
2085481 

Ksltclst 
Qrf 
Ksltclst 
Qrf 
Kcld 
Ksltclst 
Ksltss & Ksltclst 
Ksltclst 
Kss & Ksltclst 
Qrf 
Kss & Ksltss 81 Kcss 
Kss 8 Ksltss 
Ksltclst 8 Ksclst 
Ksltclst 
Qrf 

5967.85 
5959.99 
5955.85 
5978.39 
5935.40 
5935.40 
5850.70 
5876.80 
5876.30 
5856.50 
5867.60 
5907.10 
5856.40 
6033.40 
6033.40 
6024.10 
6004 .OO 
6010.70 
6016.60 
6029.80 
6038.10 
6023.40 
6014.10 
6006.90 
6011.70 
598 1.02 
5980.71 
5974.06 
5966.32 
5965.88 
5962.82 
5963.09 
5947.30 
5962.53 
5972.16 
5980.66 
5981.59 
5981.47 
5977.98 
5948.17 
5962.63 
5962.82 
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- _ _  1 

5969.57 
5961.81 
5957.62 
5979.77 
5937.07 
5937.46 
5852.95 
5878.66 
5878.34 
5858.35 
5869.60 
5909.03 
5858.71 
6035.43 
6035.43 
6025.90 
6005.76 
60 12.40 
6018.26 
603 1.84 
6040.10 
6025.10 
6015.77 
6008.71 
6013.1 8 
5982.77 
5982.64 
5975.96 
5967.88 
5967.75 
5964.90 
5965.17 
5949.25 
5964.56 
5974.25 
5982.21 
5983.42 
5983.39 
5980.10 
5950.04 
5964.43 
5964.94 

20.50 
9.30 
4.68 
9.92 

14.16 
27.58 
16.16 
9.05 

30.49 
5.07 

23.07 
12.32 
8.67 

50.10 
50.10 
37.60 
23.50 
27.60 
15.55 
39.30 
42.01 
27.75 
30.70 
21.31 
18.21 
16.22 
8.23 

25.10 
14.36 
28.63 
8.95 

21.73 
99.16 
26.12 
27.21 
36.08 
13.40 
30.05 
36.25 
19.77 
27.93 
13.75 

3.50 
3.50 
1.33 
3.52 
3.40 

16.90 
5.95 
3.37 

19.76 
3.23 

12.32 
2.88 
2.98 

44.40 
44.40 
32.54 
17.83 
21.81 
9.89. 

33.59 
36.27 
22.09 
25.05 
16.23 
12.50 
10.53 
2.39 

14.40 
3.64 

17.90 
3.26 

11.00 
87.76 
15.40 
16.50 
13.30 
8.20 

16.82 
15.48 
9.07 

17.20 
3.00 

20.25 
9.05 
4.53 
9.67 

12.90 
26.34 
15.42 
7.80 

29.22 
3.99 

21 .BO 
10.93 
7.41 

48 BO 
48.80 
36.50 
22.24 
26.23 
14.30 
38.00 
40.70 
26.50 
29.48 
20.20 
16.90 
15.18 
7 .00 

23.86 
13.10 
27.34 
7.70 

20.48 
96.94 
24.84 
25.96 
35.01 
12.66 
28.80 
35.00 
18.52 
26.67 
12.50 

20.00 
10.00 
4.00 
9.40 

12.20 
11.00 
0.20 
0.20 

15.50 
3.60 
7.30 
8.40 
7 .00 

48.30 
48.30 
27.50 
22 .00 
26 .00 
13.80 
37.50 
40.20 
26.00 
29.00 
19.70 
16.40 
7 .00 
6.50 
9.40 

12.60 
12.90 
8.50 
5.80 
5.50 
3.50 

11.50 
10.30 
12.20 
13.80 
9.00 
4.10 

12.20 
12.00 

5960.1 
5957.2 
5954.4 
5972.8 
5925.5 
5933.4 
5835.8 
5878.7 
5878.3 
5855.0 
5850.5 
5905.2 
5855.3 
6027.9 
6026.2 
6022.3 
5997.5 
6005.1 
601.1.6 
6017.4 
6029.4 
6016.6 
601 1.4 
6001.2 
6007 .8 
5976.3 
5976.3 
5950.2 
5961 .O 
5938.4 
5960.7 
5944.1 
5863.1 
5952.4 
5946.2 
5972 .O 
5969.7 
5966.2 
5953.8 
5931.7 
5936.0 
5960.2 
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APPENDIX I - Water Level Measurements in Industrial Area Monitoring Wells. Spring and Fall 1992 

I209889 
P209989 
P210089 
I2 13689 
P2 13889 
P2 13989 
I2 15789 
I2 18089 
I2 18389 
P219189 
I2 19489 
PZ 19589 
P313489 
P313589 
F3 14089 
p3 14289 
W14189 
W15889 
W 15989 
W 16089 
W16189 
W 16289 
P4 16389 
P4 16489 
P416589 
P4 16689 
W 16789 
P416889 
I207989 
P3 17989 
P320089 
P4 18289 

2391 
0739 1 
0969 1 
3349 1 
3369 1 
3459 1 
3479 1 
36191 
3639 1 
3669 1 

4.49 
10.29 
19.21 
8.54 
DRY 
DRY 

13.87 
5.16 
8.83 
9.77 

14.48 
23.94 
9.36 
7.19 
8.18 

13.82 
4.88 

11.22 
3.46 
4.04 
5.52 

10.94 
5.52 
9.37 

23.66 
27.97 
22.85 
14.03 
20.71 
3.88 

10.19 
6.31 
DRY 
5.06 
5.99 

10.76 
10.93 
12.8 
1.92 
5.72 

22.54 
26.68 

02-APR-92 
02-APR-92 
02-APR-92 
01 -APR-92 
02 -APR-92 
02 -APR-92 
01 -APR-92 
02 -APR-92 
02-APR-92 
02 -APR-92 
02 -APR-92 
02-APR-92 
01 -APR-92 
01 -APR-92 
01 -APR-92 
01 -APR-92 
01 -APR-92 
01 -APR-92 
01 -APR-92 
01 -APR-92 
01 -APR-92 
01 -APR-92 
01 -APR-92 
01 -APR-92 
01 -APR-92 
01 -APR-92 
01 -APR-92 
01 -APR-92 
06-APR-92 
06-APR-92 
06-APR-92 
06-APR-92 
03-APR-92 
03 - AP R -92 
03-APR-92 
03-APR-92 
03 -APR-92 
03-APR-92 
03-APR-92 
03 -APR-92 
03-APR-92 
03-APR-92 

751 194 
751565 
751564 
749460 
750466 
750468 
749470 
74994 1 
75083 1 
751222 
7504 15 
750268 
7489 13 
7485 10 
74946 1 
748216 
749059 
749125 
749025 
748605 
748606 
748598 
7483 13 
7482 10 
74821 1 
748147 
748206 
748206 
75067 1 
74889 1 
748799 
748952 
749853 
748547 
748572 
748080 
748112 
748462 
748377 
74809 1 
74804 2 
748027 

2084984 
2084649 
2084639 
2083736 
2086 109 
2086 102 
2083430 
2084020 
2085648 
20840 10 
2085651 
2085536 
2083062 
2083547 
2083653. 
2083280 
2082986 
20807 18 
2081011 
2080720 
2081120 
2081555 
208063 1 
2081 1 13 
2081546 
2081941 
2082382 
20828 15 
2085330 
2084272 
2083280 
2082653 
2086600 
2085827 
2086038 
2084883 
2084994 
2085621 
2085521 
2084 198 
2084294 
2084421 

Ksltclst 
QC 
Ksltclst 
Qrf 

Qrf 
Qrf 
Qrf 
Qrf 
QC 
Qrf 
Kclst 1L Ksdst 
Qlf 
Qrf 
Qrf 
Qrf 
Qrf 
Qrf 
Qrf 
Qrf 
Qrf 
Qrf 
Qrf 
Qrf 
Qrf 
Qrf 
Qrf 
Qrf 
Kclst 
Qrf 
Qrf 
Qrf 
Qrf 
Qrf & Kclst 
Ksltss 8 Kclst 
Qc & Ksclst 
QC 
Qc 8 Kclst 

QC 
Qrf 
Qc . 

KSS a KCSS 

a c  

5940.28 
5898.10 
5898.40 
5994.30 
5954.10 
5954.30 
6002.00 
5985.80 
5956.20 
594 1.20 
5959.50 
5963.80 
6011.70 
6008.50 
5996.70 
60 10.10 
6010.60 
6050.40 
6044.90 
6051.70 
6045.60 
6038.60 
6055.40 
6048.50 
6041.20 
6035.00 
6027.80 
60 17.40 
5963.09 
5990.90 
6009.90 
6016.90 
5956.82 
5949.14 
5935.64 
5926.06 
5926.99 
5952.19 
5951.39 
5962.89 
5964.57 
5949.76 

5942.40 
5900.40 
5900.40 
5996.04 
5955.94 
5956.38 
6003.66 
5987.55 
5958.45 
5943.15 
596 1.1 5 
5965.70 
6013.58 
6010.11 
5998.49 
6011.77 
6012.18 
6052.60 
6046.71 
6053.95 
6047.95 
6040.22 
6057.14 
6050.15 
6042.81 
6036.55 
6029.27 
6018.79 
5965.17 
5992.84 
601 1.87 
6018.20 
5958.43 
5950.61 
5937.05 
5928.59 
5929.24 
5954.63 
5953.91 
5965.17 
5967.01 
595 1.52 

19.63 
9.58 

22.93 
14.80 
22.03 
7.20 

19.59 
8.69 

13.77 
12.77 
24.20 
26.99 
22.37 
13.76 
11.06 
14.80 
19.78 
44.50 
28 .OO 
35.39 
30.94 
24.77 
31.40 
26.98 
32.10 
33.76 
28.20 
21.52 
21.73 
8.73 

20.08 
26.70 
8.00 

13.40 
16.00 
11.10 
10.60 
11.30 
10.42 
17.00 
29.80 
27.83 

el\ou8\watl&.wM 02-Nw-94 W h:\home 

8 .89 
3.81 

12.20 
9.08 

11.30 
3.29 

14.53 
3 .00 
8.06 
7.08 

18.48 
21.27 
16.71 
8.08 
5.37 
9.1 1 

14.09 
38.75 
22.30 
29.24 
25.23 
19.07 
25.69 
2 1 -27 
27.04 
28.09 
22.48 
15.86 
11.00 
3 .00 

14.38 
9.60 
3 .OO 
5.40 
6.00 
6.68 
6.19 
6.90 
6.00 
9.52 

17.43 
15.83 

18.33 
8.18 

21 .so 
13.50 
20.83 
6.92 

18.50 
7.43 

12.50 
11.50 
22.90 
25.70 
21.10 
12.50 
9.79 

13.51 
18.50 
43.20 
26.73 
34.00 
29.66 
23.50 
30.10 
25.70 
31.00 
32.50 
26.90 
20.27 
20.48 
7.49 

18.81 
23.50 
6.00 

11.40 
14.00 
8.69 
8.1 1 
8.90 
8.00 

14.60 
27.41 
25.83 

~ 

3.90 
7.70 
7.20 

13.00 
8 .OO 
6.70 

18.00 
6 .OO 

12.00 
11.00 
22.50 
17.20 
20.60 
11.00 
9.30 

13.00 
18.00 
49.50 
34.00 
33.50 
29.20 
23.00 
30.00 
25.20 
30.50 
32 .OO 
26.40 
20.20 
5 .a0 
6.40 

18.80 
23.00 
6.90 
8.10 
3.10 
8.00 
7.80 
8.20 
8.00 

14.00 
26.40 
25.00 

5937.9 
5890.1 
5881 2 
5987.5 
5955.9 
5956.4 
5989.8 
5982.4 
5949.6 
5933.4 
5946.7 
594 1.8 
6004.2 
6002.9 
5990.3 
5998.0 
6007.3 
6041.4 
6043.3 
6049.9 
6042.4 
6029.3 
6051.6 
6040.8 
6019.2 
6008.6 
6006.4 
6004.8 
5944.5 
5989.0 
6001.7 
6011.9 
5958.4 
5945.6 
5931.1 
5917.8 
5918.3 
594 1.8 
5952.0 
5959.5 
5944.5 
5924 .8 



APPENDIX I - Water Level Measurements in Industrial Area Monitoring Wells, Spring and Fall 1992 

37191 5.61 
3759 1 5.73 
3769 1 13.28 
3789 1 38.94 
3799 1 47.76 
38191 7.68 
3829 1 DW 
3969 1 8.25 
0659 1 10.32 
0689 1 6.24 
0699 1 8.91 
07191 14.57 
0729 1 16.06 
0889 1 12.77 
09091 - - 14.86 
13191 11.6 
13291 9.21 
3539 1 11.09 
3779 1 19.54 

03-APR-92 
03-APR-92 
03-APR-92 
03-APR-92 
03-APR-92 
03-APR-92 ' 

03-APR-92 
03-APR-92 
06-APR-92 
06-APR-92 
06-APR-92 
06-APR-92 
06-APR-92 
06-APR-92 
06-APR-92 
06 -APR-92 
06-APR-92 
06-APR-92 
06 -APR-92 

SUPPLEMENTAL SPRING 1992 DATA: 

0987 14.83 
1087 13.05 
3486 20.9 
3586 6.15 

F207889 4.74 
P210089 19.09 

01791 8.89 
01891 9.1 
0209 1 8.21 
0229 1 8.08 
0249 1 9.41 
0269 1 5.34 
12091 9.77 
12291 14.29 
1986 2.53 

3389 1 11.38 
3599 1 18.03 
4386 12.9 
2486 8.3 

07-APR-92 
07-APR-92 
07-APR-92 
07-APR-92 
07-APR-92 
07-APR-92 
08-APR-92 
08 -APR-92 
08-APR-92 
08-APR-92 
08-APR-92 
08 -APR-92 
08 -APR-92 
08-APR-92 
08 -APR-92 
08 -APR-92 
08 -APR-92 
08-APR-92 
09 -APR-92 

748036 
748580 
748692 
748075 
748063 
74801 4 
748032 
748357 
749064 
749258 
749168 
748850 
748748 
749128 
74891 8 
74907 1 
749060 
74801 1 
748592 

749068 
748946 
750162 
750167 
75067 1 
751564 
749504 
749438 
7496 17 
749880 
749949 
750385 
749436 
749429 
750894 
74796 1 
748057 
749404 
750338 

2084533 
2084610 
20852 17 
20849 15 
2084731 
2084765 
2084801 
2083634 
2085535 
2085083 
2085990 
2085908 
2085766 
2085866 
2085943 
2085530 
2085523 
2083907 
2083753 

2085348 
2085290 
2086 193 
2086219 
2085343 
2084639 
2086018 
2086023 
2086428 
2086139 
2086432 
2086043 
2086009 
2085441 
2083296 
2084641 
2083756 
2085869 
2084277 

Qc 
Qrf 
Qti 
Kcsltst & Ksttst 
Kcsltst & Ksslbt 
Qc 
Qc 
Qrf & Kclst 
Ksclst 8 Ksltclst 
Qrf 
Qrf 
Qti 
Qrf 
Qti 
Qrf 
Ksclst 
Qti 
Kclst 
Qrf 

Kss 
Qrf 
Kcss & Kcslt 
Qc 
Qrf 
Ksltclst 
Ksltss & Ksclst 
Ksltss & Ksltclst 
Ksclst, Ksslt. Ksltclst 
Ksclst & Kcss 
Kslbs, Ksslt 
Kslbs & Ksltclst 
Ksltss 
Kcss & Kss 
Kclst 
Qc & Kclst 
QC 

Qrf 
Qrf 

5945.91 
5991.42 
5984.46 
5925.22 
5931.45 
5924.47 
5924.49 
6006.26 
5978.28 
5974.1 4 
5972.91 
5974.79 
5977.27 
5976.36 
5975.16 
5978.25 
5978.48 
5960.73 
6002.16 

5980.22 
598 1.95 
5912.00 
59 10.75 
5962.82 
5898.40 
5965.78 
5971.76 
5965.19 
5936.66 
5944.54 
5934.78 
597 1.59 
5970.98 
5943.08 
5927.54 
5973.25 

. 5972.91 
5982.45 

5948.29 
5993.45 
5985.24 
5926.29 
5933.55 
5926.40 
5926.71 
6008.37 
5979.78 
5975.62 
5974.57 
5976.34 
5978.80 
5978.06 
5976.79 
5979.90 
5979.97 
5963.03 
6004.18 

598 1.70 
5983.52 
59 13.95 
5912.76 
5964.90 
5900.40 
5967.41 
5973.37 
5966.65 
5938.26 
5946.21 
5936.38 
5973.27 
5972.73 
5943.86 
5929.94 
5976.45 
5974.46 
5983.56 

23.07 
14.60 
18.50 
55.20 
57.20 
17.00 
10.70 
11.00 
50 .00 
16.00 
31 .OO 
23.10 
22.60 
27.30 
26.70 
27.70 
17.70 
10.50 
22.60 

32.40 
12.00 
56.25 
1 1.60 
8.95 

22.93 
20.00 
32.00 
32.60 
18.50 
18.80 
18.00 
24 .OO 
16.10 
12.25 
11.10 
16.10 
16.75 
7.45 

11.12 
7.60 
6.51 

43.20 
45.20 
10.00 
6.70 
7.00 
33 .00 
6.00 

14.00 
11.10 
10.60 
15.30 
14.70 
15.70 
5.70 
6.10 

10.60 

14.50 
3.50 

44.24 
4.86 
3.26 

12.20 
10.00 
20 .00 
15.60 
11.50 
11.80 
6.00 

14.00 
7.10 
3.00 
6.70 
8.68 
3.99 
2.95 

21.07 
12.60 
16.50 
53.20 
55.20 
15.00 
8.70 
9.00 

48.00 
14.00 
29.00 
21.10 
20.60 
25.30 
24.70 
25.70 
15.70 
8.1 1 

20.60 

32.15 
12.00 
56.25 
11.60 
7.70 

21.50 
18.00 
30.00 
30.60 
16.50 
16.80 
16.00 
22.00 
14.10 
12.25 
8.70 

13.70 
16.75 
7.45 

20.50 
12.00 
16.20 
4.70 
6.90 

14.70 
' 8.40 
8 .00 

15.40 
14.00 
28.60 
20.00 
20 .00 
23.00 
24.00 
15.40 
15.40 
6.00 

20.00 

12.50 
11.30 
16.00 
10.50 
8.50 
7.20 
8.00 

12.40 
16.10 
8.80 
8.50 
1.10 

13.20 
2.00 

11.50 
8.10 

12.20 
17.00 
7.20 

5942.7 
5987.7 
5972.0 
5887.4 
5885.8 
5918.7 
5926.7 
6000.1 
5969.5 - 

5969.4 
5965.7 
5961.8 
5962.7 
5965.3 
5961.9 
5968.3 
5970.8 
595 1.9 
5984.6 

5966.9 
5970.5 
5893.1 
5906.6 
5960.2 
5881.3 
5958.5 
5964.3 
5958.4 
5930.2 
5936.8 
5931 .O 
5963.5 
5958.4 
594 1.3 
5918.6 
5958.4 
5961.6 
5975.3 
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APPENDIX I - Water Level Measurements in Industrial Area Monitoring Wells, Spdng and Fall 1992 

3987 
8208089 
8208189 
p208889 
p209189 
p209589 
P4 16989 

00191 
01391 
01491 
02191 
2286 
2786 
3386 
3787 
2686 

p207589 
2187 
2287 

p207689 
EO7789 

2186 
3186 
3887 

p208989 
p209889 
p2 18089 

5287 
6186 

p209289 
P3 17989 

4486 
p209389 
p209489 
p209789 . 
W 18289 
p209089 
p209689 
P.320089 
p207389 
E07489 

5387 

83.23 
11.83 
5.03 

84.81 
10.57 
18.06 
16.37 
9.32 
12.3 

14.34 
DRf 
7.72 

75.98 
6.4 

6.29 
10.47 
25.62 
9.57 

80.44 
7.15 

29.23 
32.62 

DRf 
9.03 

13.83 
4.62 
5.44 
9.59 
9.79 

14.68 
4.95 
6.9 

18.53 
27.97 
6.37 
7.72 

27.09 
28.14 
11 .81 
6.66 
6.73 
6.12 

09 -APR-92 
09-APR-92 
09-APR-92 
09 -APR-92 
09-APR-92 
09 -APR-92 
09-APR-92 
13-APR-92 
13-APR-92 
13-APR-92 
13-APR-92 
13-APR-92 
13-APR-92 
13-APR-92 
13-APR-92 
14-APR-92 
14-APR-92 
15-APR-92 
15-APR-92 
15-APR-92 
15-APR-92 
16 -APR-92 
20-APR-92 
20-APR-92 
20-APR-92 
20-APR-92 
20 -APR-92 
22 -APR-92 
22-APR-92 
22-APR-92 
22-APR-92 
23 -APR-92 
23 - APR-92 
23-APR-92 
24-APR-92 
24-APR-92 
27-APR-92 
27-APR-92 
27-APR-92 
28-APR-92 
28 -APR-92 
29-APR-92 

751081 
751 143 
751 138 
751086 
750762 
751071 
748780 
749237 
749402 
749430 
749708 
7507 18 
75078 1 
749950 
750494 
75041 1 
750395 
749969 
749924 
750398 
750392 
750855 
751051 
750396 
751044 
751 194 
74994 1 
748145 
749198 
750863 
74889 1 
749254 
750064 
75099 1 
750579 
748952 
750566 
750533 
748799 
750195 
750197 
747985 

2085268 
2085876 
2085885 
2085249 
2084309 
2085286 
2081034 
2086244 
2085226 
2085474 
2086166 
2084411 
2085238 
2085003 
2085224 
208484 1 
2084843 
2085799 
2085822 
2085318 
2085343 
2082501 
2084764 
2085094 
2084839 
2084984 
2084020 
2084067 
2083717 
2084 139 
2084272 
2082234 
2084 1 30 
2084634 
2085481 
2082653 
2084910 
2085514 
2083280 
2084468 
2084481 
20839 12 

Ksslt 8 Kclst 
Qc 
Kcld 
Ksltclst 
Kss & Ksltclst 
Ksltclst & Ksclst 
Ksslt 8 Kslt 
Qrf 
Qrf 
Kss & Kcs 
Qrf 
Qrf 
Ksslts 8 Ksclst 
Qrf 
Qrf 
Qrf 
Ksltclst 
Qc 
Kss LLKSlt 
Qrf 
Ksltclst 
Kss 8. Ksltclst 
Kss & Kslt 
Qrf 
Ksltss & Ksltclst 
Ksltclst 
Qrf 
fill? 
Qrf 
Qrf 
Qrf 
Qrf 
Kss 8 Ksltss 8 Kcss 
Kss & Ksltss 
Qrf 
Qrf 
Ksltclst 
Ksltclst 
Qrf 
Kss 8 Kcld 
Qrf 
Qc 

5946.95 
5935.40 
5935.40 
5947.30 
5980.66 
5948.17 
6045.20 
5968.86 
5973.70 
5970.37 
5965.81 
5978.77 
5962.89 
5951.40 
5967.52 
5975.42 
5974.06 
5928.43 
5931.18 
5966.32 
5965.88 
6004.76 
5964.98 
5972.1 5 
5962.53 
5940.28 
5985.80 
5967 .85 
5999.47 
5981.59 
5990.90 
6019.93 
5981.47 
5977.98 
5962.82 
6016.90 
5972.16 
5962.63 
6009.90 
5981.02 
5980.71 
5959.99 

5948.42 
5937.07 
5937.46 
5949.25 
5982.21 
5950.04 
6047.55 
5970.44 
5975.30 
5972.03 
5967.51 
5979.55 
5963.88 
5952.42 
5968.99 
5977.1 7 
5975.96 
5929.69 
5932.80 
5967.88 
5967.75 
6005.96 
5967 .05 
5973.90 
5964.56 
5942.40 
5987.55 
5969.57 
6000.60 
5983.42 
5992.84 
6021.96 
5983.39 
5980.10 
5964.94 
6018.20 
5974.25 
5964.43 
6011.87 
5982.77 
5982.64 
5961.81 

117.39 
14.16 
27.58 
99.16 
36.08 
19.77 

157.95 
27.00 
16.00 
26.00 
15.00 
11.20 

133.00 
7.34 
9.00 

11.00 
25.10 
10.56 

14.36 
28.63 
67.25 
17.32 
9.50 

26.12 
19.63 
8.69 

20.50 
12.25 
13.40 
8.73 

26.25 
30.05 
36.25 
13.75 
26.70 
27.21 
27.93 
20.08 
16.22 
8.23 
9.30 

88.70 

109.99 
3.40 

16.90 
87.76 
13.30 
9.07 

151.16 
15.00 
6.00 

14.00 
8.00 
3.20 

128.50 
2.99 
3.50 
3.75 

14.40 
3.26 

81.41 
3.64 

17.90 
35 .OO 
2.46 
3.50 

15.40 
8 .89 
3 .00 
3.50 
5.00 
8.20 
3.00 
3.23 

16.82 
15.48 
3.00 
9.60 

16.50 
17.20 
14.38 
10.53 
2.39 
3 .50 

117.14 
12.90 
26.34 
96.94 
35.01 
18.52 

155.61 
25.00 
14.00 
24.00 
13.00 
11.20 

133.00 
7.34 
8.77 

11.00 
23.86 
10.41 
88.46 
13.10 
27.34 
67.24 
17.32 
9.27 

24.84 
18.33 
7.43 

20.25 
12.00 
12.66 
7.49 

26.25 
28 .80 
35.00 
12.50 
23.50 
25.96 
26.67 
18.81 
15.18 
7.00 
9 .05 

3.50 
12.20 
11.00 
5.50 

10.30 
4.10 

30.00 
24.20 
14.50 
1.60 

13.50 
11.00 
11.00 
6.80 
8.00 

10.50 
9.40 
8.00 

12.80 
12.60 
12.90 
15.00 
0.50 
7.80 
3.50 
3.90 
6.00 

20.00 
11.50 
12.20 
6.40 

25.50 
13.80 
9.00 

12.00 
23.00 
11.50 
12.20 
18.80 
7.00 
6.50 

10.00 

5865.2 
5925.2 
5932.4 
5864.4 
597 1.6 
5932.0 
6031.2 
5961.1 
5963 .O 
5957.7 
5967.5 
597 1 .8 
5887.9 
5946 .o 
5962.7 
5966.7 
5950.3 
5920.1 
5852.4 
5960.7 
5938.5 
5973.3 
5967.1 
5964.9 
5950.7 
5937.8 
5982.1 
5960.0 
5990.8 
5968.7 
5987.9 
6015.1 
5964.9 
5952.1 
5958.6 
6010.5 
5947.2 
5936.3 
6OW.1 
5976.1 
5975.9 
5955.7 
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APPENDIX I - Water Level Measurements in Industrial Area Monitoring Wells, Spring and Fall 1992 

5487 4.28 
1787 10.86 
2986 9.06 
3086 5 .M 

E09989 10.43 
1386 5.02 
1486 11 5 2  
1586 6.32 
1686 5.5 
1786 6 .M 
1886 9 

37791 19.54 
8208289 17.09 
8208589 3.95 
8208689 18.59 
8208789 3.97 
8210489 4.16 

29-APR-92 
30 -APR-92 
30-APR-92 
30-APR-92 
30 -APR-92 
14-APR-92 
14-APR-92 
13-APR-92 
07-APR-92 
07 -APR-92 
09-APR-92 
06-APR-92 
09-APR-92 
09-APR-92 
07-APR-92 
08-APR-92 
10-APR-92 

FALL 1992 WATER LEVEL DATA: 

1386 8.1 1 
1486 10.91 
1586 7.16 
1686 6.66 
1786 6.61 
1886 D W  
1986 3.07 
2186 33.86 
2286 10.03 
2386 88 .05 
2486 D W  
2586 30.16 
2686 12 
2786 77 
2986 D W  
3086 7.36 
3186 19.56 
3286 53.91 
3386 8.68 
3486 21.5 
3586 9.87 

02-OCT-92 
02 - OCT -92 
02-OCT-92 
02-OCT-92 
02-OCT-92 
02 -0CT-92 
05-OCT-92 
05-OCT-92 
05-OCT-92 
05-OCT-92 
05 - OCT -92 
05 -0CT-92 
05 -0CT-92 
05-OCT-92 
05-OCT-92 
05-OCT-92 
05 -0CT-92 
05-OCT-92 
05-OCT-92 
01 -0CT-92 
01 -0CT-92 

747985 
7494 15 
750599 
751078 
751565 
751857 
751856 
751852 
751747 
751740 
751522 
748592 
751739 
751804 
751728 
751755 
751802 

751857 
751856 
75 1852 
751747 
751740 
751522 
750894 
750855 
7507 18 
750338 
750338 
7504 12 
75041 1 
75078 1 
750599 
751078 
751051 
751050 
749950 
750162 
750167 

2084032 
2086308 
2085687 
2084921 
2084649 
208605 1 
2085838 
20858 12 
2085260 
2085242 
2085831 
2083753 
2086289 
2085477 
2085250 
2084450 
20855 13 

208605 1 
2085838 
20858 12 
2085260 
2085242 
208583 1 
2083296 
2082501 
20844 11 
2084259 
2084277 
2084831 
2084841 
2085238 
2085687 
2084921 
2084764 
2084743 
2085003 
2086 193 
20862 19 

QC 
Qrf 
Qrf 
Kclst 
QC 
QC 
Kss & Ksdst 
QC 
Kslbs 
QC 
QC 
Qrf 
Ksltclst & Kclst 
QC 
Ksltclst 
QC 
QC 

QC 
Kss & Ksdst 
QC 
Kslbs 
QC 
QC 
Kclst 
Kss & Ksltclst 
Qrf 
Kslt & K$ltclst 
Qrf 
Ksltclst & Kclst 
Qrf 
Ksslts & Ksclst 
Qrf  
Kcld 
Kss & Kslt 
Kss & Ksltss 
Qrf 
Kcss & Kcslt 
QC 

5955.85 
5968.01 
5959.58 
5957.42 
5898.10 
5840.47 
5844.71 
5848.43 
5867.92 
5868.43 
5885.75 
6002.16 
5850.70 
5856.50 
5867.60 
5907.10 
5856.40 

5840.47 
5844.7 1 
5848.43 
5867.92 
5868.43 
5885.75 
5943.08 
6004.76 
5978.77 
5982.46 
5982.45 
5975.24 
5975.42 
5962.89 
5959.58 
5957.42 
5964.98 
5966.08 
595 1.40 
5912.00 
59 10.75 

5957.62 
5969.56 
5960.68 
5958.39 
5900.40 
5842.59 
5846.7 1 
5850.63 
5869.55 
5869.57 
5887.97 
6004.18 
5852.95 
5858.35 
5869.60 
5909.03 
5858.71 

5842.59 
5846.7 1 
5850.63 
5869.55 
5869.57 
5887.97 
5943.86 
6005.96 
5979.55 
5982.46 
5983.56 
5977.14 
5977.17 
5963.88 
5960.68 
5958.39 
5967.05 
5967.92 
5952.42 
59 13.95 
59 12.76 

4.68 
25.75 
8.77 

14.93 
9.58 
9.50 

55.36 
14.44 
45.06 
13.98 
7.50 

22.60 
16.16 
5.07 

23.07 
12.32 
8.67 

9.50 
55.36 
14.44 
45.06 
13.98 
7.50 

12.25 
67.25 
11.20 

117.25 
7.45 

82.00 
11.00 

133.00 
8.77 

14.93 
17.32 

125.50 
7.34 

56.25 
11.60 

1.33 
3.50 
2.83 
2.48 
3.81 
3.09 

39.42 
4.09 

39.06 
3.73 
3.74 

10.60 
5.95 
3.23 

12.32 
2.88 
2.98 

3.09 
39.42 
4.09 

39.06 
3.73 
3.74 
3.00 

35.00 
3.20 

113.00 
2.95 

59.90 
3.75 

128.50 
2.83 
2.48 
2.46 

114.90 
2.99 

44.24 
4.86 

4.53 
25.50 
8.77 

14.93 
8.18 
9.50 

55.36 
14.44 
45.06 
13.98 
7 .SO 

20.60 
15.42 
3.99 

21 .80 
10.93 
7.41 

9.50 
55.36 
14.44 
45.06 
13.98 
7.50 

12.25 
67.24 
11.20 

117.25 
7.45 

82.00 
11.00 

133.00 
8.77 

14.93 
17.32 

125.50 
7.34 

56.25 
11.60 

4.00 
25.00 
8.50 
2.50 
7.70 
9 .00 

11.00 
12.50 
7 .OO 

12.50 
8 .00 

20 .OO 
0.20 
3.60 
7.30 
8.40 
7 .00 

9.00 
11.00 
12.50 
7 .00 

12.50 
8.00 

11.50 
15.00 
11.00 
8.20 
7.20 
8.00 

10.50 
11.00 
8.50 
2.50 
0.50 
1 .OO 
6.80 

16.00 
10.50 

5953.3 
5958.7 
5951.6 
5953.4 
5890.0 
5837.6 
5835.2 
5844.3 
5864.1 
5863.6 
5879.0 
5984.6 
5835.9 
5854.4 
5851 .o 
5905.1 
5854.6 

5834.5 
5835.8 
5843.5 
5862.9 
5863.0 
5888 .O 
5940 .8 
5972.1 
5969.5 
5894.4 
5983.6 
5947.0 
5965.2 
5886.9 
5960.7 
5951 .o 
5947.5 
5914.0 
5943.7 
5892.5 
5902.9 
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APPENDIX I - Water Level Measurements in Industrial Area Monitoring Wells, Spring and Fall 1992 

4306 
4486 
0187 
0587 
0987 
1087 
1087 
1287 
1587 
1687 
1787 
1887 
1987 
2087 
2187 
2287 
2387 
3787 
3887 
3987 
4387 
4487 
4587 
5087 
5387 
5487 
5687 

8208089 
8208089 
8208189 
8208189 
8208289 
8208389 
a08489 
8208589 
6208689 
8208789 
a10489 
P114389 
P114489 
P114589 
P114689 

D R I  
8.14 

10.41 
44.59 
19.39 
DRY 

13.77 
10.87 
21.77 
90.53 
21.2 

127.09 
13.72 
108.8 
7.84 

80.57 
18.87 
9.49 

11.15 
89.54 
9.73 
DRY 

90.74 
DRI  

10.94 
6 

8.48 
13.22 
13.27 
22.88 
22.72 
17.33 
DRI  
DRY 
DRY 
14.8 
9.77 
6.42 
8.17 

14.58 
7.64 

12.24 

01 -0CT-92 
01 -0CT-92 
01 -0CT-92 
01 -0CT-92 
02-OCT-92 
01 -0CT-92 
02 -0CT-92 
02-OCT-92 
02-OCT-92 
02 -0CT-92 
01 -0CT-92 
01 -0CT-92 
01 -0CT-92 
01 -0CT-92 
05-OCT-92 
05 -0CT-92 
01 -0CT-92 
05-OCT-92 
05-OCT-92 
05-OCT-92 
01 -0CT-92 
01 -0CT-92 
01 -0CT-92 
01 -0CT-92 
01 -0CT-92 
01 -0CT-92 
05-OCT-92 
02-OCT-92 
05-OCT-92 
02-OCT-92 
05-OCT-92 
02-OCT-92 
02 -0CT-92 
02-OCT-92 
02-OCT-92 
02 -0CT-92 
02-OCT-92 
02 -0CT-92 
01 -0CT-92 
01 -0CT-92 
01 -0CT-92 
01 -0CT-92 

h:\home el\ou8\waU&.wk3 02-Nw-94 

749404 
749254 
748127 
74808 1 
749068 
748946 
748946 
74858 1 
74901 1 
749130 
7494 15 
749404 
749623 
749634 
749969 
749924 
749404 
750494 
750396 
751081 
748030 
748306 
74831 3 
748123 
747985 
747985 
750638 
751 143 
751 143 
751 138 
751 138 
751739 
751687 
751683 
751804 
751728 
751755 
751802 
750337 
750337 
750396 
749943 

2085869 , 

2082234 
2083653 
2084849 
2085348 
2085290 
2085290 
2086066 
2086249 
2086249 
2086308 
2086339 
2086171 
2086 1 55 
2085799 
2085822 
20859 10 
2085224 
2085094 
2085268 
2084788 
2085435 
2085451 
2085334 
20839 12 
2084032 
2084423 
2085876 
2085876 
2085885 
2085885 
2086289 
2085584 
2085636 
2085477 
2085250 
2084450 
20855 13 
2081246 
208 1246 
208 173 1 
2083044 

Qrf 
Qrf 
fill 
Kss 8 Ksltss 
Ks s 
Qrf 
Qrf 
Kcslt 
Qrf 
Kslt 
Qrf 
Kss 8. Ksslt 
Qrf 
Ksltclst 
QC 

Kss 8 Kslt 
Ksltss 8. Kclst 
Qrf 
Qrf 
Ksslt & Kclst 
Qc 
QC 

Kss & Kslt 8 Kclst 
QC 
QC 
QC 
Qrf 
QC 

QC 

Kclst 
Kclst 
Ksltclst & Kclst 
Ksclst & Kclst 
Kclst 
QC 
Ksltclst 
QC 

o c  
Qrf 
Qrf 
Qrf 
Qrf 

5972.91 
6019.93 
5992.49 
5927.85 
5980.22 
5981.95 
5981.95 
5934.81 
597 1.27 
5969.49 
5968.01 
5967.99 
5968.44 
5968.66 
5928.43 
5931.18 
5972.79 
5967.52 
5972.1 5 
5946.95 
5925.06 
5949.63 
5949.32 
5933.14 
5959.99 
5955.85 
5978.39 
5935.40 
5935.40 
5935.40 
5935.40 
5850.70 
5876.80 
5876.30 
5856.50 
5867.60 
5907.10 
5856.40 
6033.40 
6033.40 
6024.10 
6004 .00 

Of l2 

5974.46 
6021.96 
5994.08 
5929.99 
5981.70 
5983.52 
5983.52 
5936.30 
5972.79 
5970.79 
5969.56 
5969.49 
5969.91 
5970.14 
5929.69 
5932.80 
5974.49 
5968.99 
5973.90 
5948.42 
5926.41 
5951.10 
5950.9 1 
5934.78 
596 1 .81 
5957.62 
5979.77 
5937.07 
5937.07 
5937.46 
5937.46 
5852.95 

5878.34 
5858.35 
5869.60 
5909.03 
5858.71 
6035.43 
6035.43 
6025.90 
6005.76 

5878.66 

16.75 
26.25 
12.08 
51 .50 
32.40 
12.00 
12.00 
10.24 
22.53 

125.24 
25.75 

133.70 
11 .e9 

116.36 
10.56 
88.70 
37.85 
9.00 
9.50 

117.39 
12.50 
3.70 

101.30 
13.70 
9.30 
4.68 
9.92 

14.16 
14.16 
27.58 
27.58 
16.16 
9.05 

30.49 
5.07 

23.07 
12.32 
8.67 

50.10 
50.10 
37.60 
23.50 

3.99 
3.23 
3.38 

42.00 
14.50 
3.50 
3.50 
4.91 
5.80 

100.00 
3 .50 

127.00 
3.50 

107.26 
3.26 

81.41 
17.19 
3.50 
3 .50 

109.99 
3.50 
1 .50 

89.50 
3.50 
3.50 
1.33 
3.52 
3.40 
3.40 

16.90 
16.90 
5.95 
3.37 

19.76 
3.23 

12.32 
2.88 
2.98 

44.40 
44.40 
32.54 
17.83 

16.75 
26.25 
11.83 
51.25 
32.15 
12.00 
12.00 
10.01 
22.06 

125.00 
25.50 

133.45 
1 1.65 

116.1 1 
10.41 
88.46 
37.61 
8.77 
9.27 

117.14 
12.25 
3.50 

97.05 
13.50 
9 .05 
4.53 
9.67 

12.90 
12.90 
26.34 
26.34 
15.42 
7.80 

29.22 
3.99 

21.80 
10.93 
7.41 

48.80 
48.80 
36.50 
22.24 

17.00 
25.50 
11 B O  
11.00 
12.50 
11.30 
11.30 
3.50 

21.90 
22.20 
25.00 
25.20 
10.80 
11.80 
8.00 

12.80 
15.20 
8.00 
7 BO 
3 .50 

12.00 
3.20 
4 .OO 

12.50 
10.00 
4.00 
9.40 

12.20 
12.20 
11.00 
11.00 
0.20 
0.20 

15.50 
3.60 
7.30 
8.40 
7.00 

48.30 
48.30 
27.50 
22 .OO 

5974.5 
6013.8 
5983.7 
5885.4 
5962.3 
5983.5 
5969.8 
5925.4 
595 1 .O 
5880.3 
5948.4 
5842.4 
5956.2 
5861.3 
5921.9 
5852.2 
5955.6 
5959.5 
5962.8 
5858.9 
5916.7 
5951.1 
5860.2 
5934.8 
5950.9 
5951.6 
597 1.3 
5923.9 
5923.8 
5914.6 
5914.7 
5835.6 
5878.7 
5878.3 
5858.4 
5854.8 
5899.3 
5852.3 
6027.3 
6020.9 
6018.3 
5993.5 



APPENDIX - Water Level leasuremenis in Induelria Area Monitoring Wells, Spring an( Fall 992 

P114789 
P114889 
P114989 
P115089 
P115489 
P115589 
P115689 
P119389 
E07389 
P207489 
P207589 
P207689 
P207789 
P207889 
P207989 
P208889 
P208989 
P209089 
P209 189 
P209289 
EO9389 
P209489 
P209589 
EO9689 
P209789 
P209889 
P209989 
P210089 
P210089 
P213689 
P2 13889 
P2 13989 
P2 15789 
P218089 
P218389 
P219189 
P219489 
P219589 
p313589 
p3 14089 
p3 14289 
p320089 

8.04 
5.52 

12.77 
15.89 
11.28 
8.17 

13.02 
5.73 
8.69 
8.53 

25.58 
8.74 

29.17 
10.08 
18.45 
86.22 
17.55 
25.13 

13.5 
14.62 
18.42 
29.37 
18.75 
28.37 
10.05 
5.34 
DFN 
18.6 

18.72 
9.47 
DFN 
DFN 

15.79 
9.49 

14.53 
9.8 

13.46 
22.52 
9.32 

10.05 
13.33 
15.23 

01 -0CT-92 
01 -0CT-92 
01 -0CT-92 
01 -0CT-92 
01 -0CT-92 
01 -0CT-92 
01 -0CT-92 
05-OCT-92 
05-OCT-92 
05-OCT-92 
05-OCT-92 
05 -0CT-92 
05 -0CT-92 
05-OCT-92 
05-OCT-92- 
05 - OCT -92 
05-OCT-92 
05-OCT-92 
05-OCT-92 
05-OCT-92 
05-OCT-92 
05-OCT-92 
05 -0CT-92 
05-OCT-92 
05-OCT-92 
05 - OCT -92 
02-OCT-92 
05-OCT-92 
02 - OCT -92 
01 -0CT-92 
01 -0CT-92 
01 -OCT-92 
01 -0CT-92 
05-OCT-92 
05-OCT-92 
05-OCT-92 
05-OCT-92 
05 -0CT-92 
01 -0CT-92 
01 -0CT-92 
01 -0CT-92 
02-OCT-92 

749940 
749926 
749959 
749930 
749507 
74955 1 
749532 
750280 
750195 
750197 
750395 
750398 
750392 
75067 1 
75067 1 
751086 
751044 
750566 
750762 
750863 
750864 
75099 1 
751071 
750533 
750579 
751 194 
751565 
751564 
751564 
749460 
750466 
750468 
749470 
74994 1 
75083 1 
751222 
750415 
750268 
7485 10 
74946 1 
7482 16 
748799 

20826 10 
2082127 
2081661 
2081258 
20821 35 
2082658 
2083019 
2081921 
2084468 
208448 1 
2084843 
20853 18 
2085343 
2085343 
2085330 
2085249 
2084839 
2084910 
2084309 
2084 139 
2084130 
2084634 
2085286 
20855 14 
2085481 
2084984 
2084649 
2084639 
2084639 
2083736 
2086 1 09 
2086 1 02 
2083430 
2084020 
2085648 
2084010 
208565 1 
2085536 
2083547 
2083653 
2083280 
2083280 

Qrf 
Qrf 
Qrf 
Qrf 
Qrf 
Qrf 
Qrf 
Qrf 
Kss & Kclst 
Qrf 
Ksltclst 
Qrf 
Ksltclst 
Qrf 
Kclst 
Ksltclst 
Kslbs & Ksltclst 
Ksltclst 
Kss & Ksltclst 
Qrf 
Kss & Ksltss & Kcss 
Kss & Ksltss 
Ksltclst & Ksclst 
Ksltlst 
Qrf 
Ksltclst 
Qc 
Ksltclst 
Ksltclst 
Qrf 
Kss & Kcss 
Qrf 
Qrf 
Qrf 
Qrf 
Qc 
Qrf 
Kcld & Ksdst 
Qrf 
Qrf 
Qrf 
Qrf 

6010.70 
6016.60 
6029.80 
6038.10 
6023.40 
6014.10 
6006.90 
6011.70 
5981.02 
5980.71 
5974.06 
5966.32 
5965.88 
5962.82 
5963.09 
5947.30 
5962.53 
5972.1 6 
5980.66 
5981.59 
5981.47 
5977.98 
5948.17 
5962.63 
5962.82 
5940.28 
5898.10 
5898.40 
5898.40 
5994.30 
5954.10 
5954.30 
6002.00 
5985 .80 
5956.20 
594 1.20 
5959.50 
5963.80 
6008.50 
5996.70 
6010.10 
6009.90 

6012.40 
60 18.26 
6031.84 
6040.10 
6025.10 
6015.77 
6008.71 
60 13.1 8 
5982.77 
5982.64 
5975.96 
5967.88 
5967.75 
5964.90 
5965.17 
5949.25 
5964.56 
5974.25 
5982.21 
5983.42 
5983.39 
5980.10 
5950.04 
5964.43 
5964.94 
5942.40 
5900.40 
5900.40 
5900.40 
5996.04 
5955.94 
5956.38 
6003.66 
5987.55 
5958.45 
5943.15 
5961.15 
5965.70 
6010.1 1 
5998.49 
601 1.77 
601 1.87 

27.60 
15.55 
39.30 
42.01 
27.75 
30.70 
21.31 
18.21 
16.22 
8.23 

25.10 
14.36 
28.63 
8.95 

21.73 
99.16 
26.12 
27.21 
36.08 
13.40 
30.05 
36.25 
19.77 
27.93 
13.75 
19.63 
9.58 

22.93 
22.93 
14.80 
22.03 
7.20 

19.59 
8.69 

13.77 
12.77 
24.20 
26.99 
13.76 
11.06 
14.80 
20.08 

21 .81 
9.89 

33.59 
36.27 
22.09 
25.05 
16.23 
12.50 
10.53 
2.39 

14.40 
3.64 

17.90 
3.26 

11.00 
87.76 
15.40 
16.50 
13.30 
8.20 

16.82 
15.48 
9.07 

17.20 
3.00 
8.89 
3.81 

12.20 
12.20 
9.08 

11.30 
3.29 

14.53 
3.00 
8.06 
7.08 

18.48 
21.27 
8.08 
5.37 
9.1 1 

14.38 

26.23 
14.30 
38 .00 
40.70 
26.50 
29.48 
20.20 
16.90 
15.18 
7 .OO 

23.86 
13.10 
27.34 
7.70 

20.48 
96.94 
24.84 
25.96 
35.01 - 
12.66 
28.80 
35.00 
18.52 
26.67 
12.50 
18.33 
8.18 

21.50 
21.50 
13.50 
20.83 
6.92 

18.50 
7.43 

12.50 
11.50 
22.90 
25.70 
12.50 
9.79 

13.51 
18.81 

26.00 
13.80 
37 .so 
40.20 
26 .00 
29 .OO 
19.70 
16.40 
7 .00 
6.50 
9.40 

12.60 
12.90 
8.50 
5.80 
5.50 
3.50 

11.50 
10.30 
12.20 
13.80 
9.00 
4.10 

12.20 
12.00 
3.90 
7.70 
7.20 
7.20 

13.00 
8 .00 
6.70 

18.00 
6 .00 

12.00 
11.00 
22.50 
17.20 
11.00 
9.30 

13.00 
18.80 

6004.4 
6012.7 
6019.1 
6024.2 
6013.8 
6007.6 
5995.7 
6007.5 
5974.1 
5974.1 
5950.4 
5959.1 
5938.6 
5954.8 
5946.7 
5863 .O 
5947.0 
5949.1 
5968.7 
5968.8 
5965.0 
5950.7 
5931.3 
5936.1 
5954.9 
5937.1 
5900.4 
5881.8 
5881.7 
5986.6 
5955.9 
5956.4 
5987.9 
5978.1 
5943.9 
5933.4 
5947.7 
5943.2 
6o00.8 
5988.4 
5998.4 
5996.6 
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APPENDIX I - Water Level Measurements in Industrial Area Monitoring Wells, Spdng and Fall 1992 

P414189 
W 15889 
P4 15989 
P4 16089 
P416189 
W 16289 
P4 16389 
P4 16489 
W 16589 
P4 16689 
P4 16789 
P4 16889 
P4 18289 

00191 
01391 
01491 
01791 
01891 
0209 1 
02191 
0229 1 
239 1 

0249 1 
0269 1 
0659 1 
0669 1 
0679 1 
0689 1 
0699 1 
07191 
0729 1 
0739 1 
0889 1 
0909 1 
0969 1 
12091 
12291 
1309 1 
13191 
13291 
1329 1 
3349 1 

10.87 
16.53 
9 .05 

11.36 
11.54 
14.08 
16.48 
19.28 
27.73 
29.73 
27.53 
18.37 
10.42 
20.25 
12.99 
16.21 
15.21 
19.42 
22.11 
DW 

13.51 
D W  
16.9 
8.81 

20.01 
22.02 
22.85 
16.18 
20.99 
21.21 
22.12 
7.88 

23.55 
23.4 
11.3 

19.48 
16.3 

21.68 
19.48 
O W  
DW 

10.91 

01 -0CT-92 
01 -0CT-92 
01 -0CT-92 
01 -0CT-92 
01 -0CT-92 
01 -0CT-92 
01 -0CT-92 
01 -0CT-92 
01 -0CT-92 
01 -0CT-92 
01 -0CT-92 
01 -0CT-92 
02 - OCT -92 
02 -0CT-92 
01 -0CT-92 
01 -0CT-92 
01 -0CT-92 
01 -0CT-92 
01 -0CT-92 
01 -0CT-92 
01 -0CT-92 
02 -0CT-92 
01 -0CT-92 
01 -0CT-92 
02-OCT-92 
02-OCT-92 
02-OCT-92 
02 - OCT -92 
02-OCT-92 
02-OCT-92 
02-OCT-92 
02-OCT-92 
02 - OCT -92 
02 - OCT -92 
02-OCT-92 
01 -0CT-92 
01 -0CT-92 
02 - OCT -92 
02-OCT-92 
02-OCT-92 
01 -0CT-92 
01 -0CT-92 

749059 
749125 
749025 
748605 
748606 
748598 
748313 
7482 10 
74821 1 
748 147 
748206 
748206 
748952 
749237 
749402 
749430 
749504 
749438 
7496 17 
749708 
749880 
749853 
749949 
750385 
749064 
749068 
748855 
749258 
749168 
748850 
748748 
748547 
749128 
7489 18 
748572 
749436 
749429 

74907 1 
749060 
749060 
748080 

748960 

2082986 
20807 18 
2081011 
2080720 
208 1 1 20 
2081555 
208063 1 
2081 113 
2081546 
208 194 1 
2082382 
20828 15 
2082653 
2086244 
2085226 
2085474 
20860 18 
2086023 
2086428 
2086166 
2086139 
2086600 
2086432 
2086043 
2085535 
20857 14 
2085646 
2085883 
2085990 
2085908 
2085766 
2085827 
2085866 
2085943 
2086038 
2086009 
2085441 
2085992 
2085530 
2085523 
2085523 
2084883 

Qrf 
Qrf 
Qrf 
Qrf 
Qrf 
Qrf 
Qrf 
Qrf 
Qrf 
Qrf 
Qrf 
Qrf 
Qrf 
Qrf 
Qrf 
Kss h Kcs 
Kslbs 8 Ksclst 
Kslbs & Ksltclst 
Ksclst, Ksslt, Ksltclst 
Qrf 
Ksclst & Kcss 
Qrf 
KslGs, Ksslt 
Ksltss & Ksltclst 
Ksclst & Ksltclst 
Qrf 
Qrf 
Qrf 
Qrf 
Qrf 
Qrf 
Qr f  & Kclst 
Qrf 
Qrf 
Kslbs & Kclst 
Kslrss 
Kcss & Kss 
Qrf 
Ksclst 
Qrf 
Qrf 
Qc 8 Ksclst 

6010.60 
6050.40 
6044.90 
6051.70 
6045.60 
6038.60 
6055.40 
6048 .50 
604 1.20 
6035.00 
6027 B O  
6017.40 
6016.90 
5968.86 
5973.70 
5970.37 
5965.78 
5971.76 
5965.19 
5965.81 
5936.66 
5956.82 
5944.54 
5934.78 
5978.28 
5978.34 
5978.87 
5974.1 4 
5972.91 
5974.79 
5977.27 
5949.14 
5976.36 
5975.16 
5935.64 
597 1.59 
5970.98 
5973.68 
5978.25 
5978.48 
5978.48 
5926.06 

6012.18 
6052.60 
6046.71 
6053.95 
6047.95 
6040.22 
6057.14 
6050.15 
6042.81 
6036.55 
6029.27 
6018.79 
6018.20 
5970.44 
5975.30 
5972.03 
5967.41 
5973.37 
5966.65 
5967.51 
5938.26 
5958.43 
5946.21 
5936.38 
5979.78 
5979.94 
5980.38 
5975.62 
5974.57 
5976.34 
5978.80 
5950.61 
5978.06 
5976.79 
5937.05 
5973.27 
5972.73 
5975.20 
5979.90 
5979.97 
5979.97 
5928.59 

19.78 
44.50 
28.00 
35.39 
30.94 
24.77 
31.40 
26.98 
32.10 
33.76 
28.20 
21.52 
26.70 
0.00 

16.00 
26.00 
20.00 
32.00 
32.60 
15.00 
18.50 
8.00 

18.80 
18.00 
50.00 
25.10 
23.20 
16.00 
31 .00 
23.10 
22.60 
13.40 
27.30 
26.70 
16.00 
24.00 
16.10 
23.30 
27.70 
17.70 
17.70 
11.10 

14.09 
38.75 
22.30 
29.24 
25.23 
19.07 
25.69 
21.27 
27.04 
28.09 
22.48 
15.86 
9.60 

15.00 
6 .00 

14.00 
10.00 
20.00 
15.60 
8.00 

11.50 
3.00 

11.80 
6.00 

33 .00 
13.10 
11.20 
6.00 

14.00 
11.10 
10.60 
5.40 

15.30 
14.70 
6.00 

14.00 
7.10 

11.30 
15.70 
5.70 
5.70 
6.68 

18.50 
43.20 
26.73 
34 .OO 
29.66 
23.50 
30.10 
25.70 
31 .00 
32.50 
26.90 
20.27 
23.50 
25.00 
14.00 
24 .OO 
18.00 
30.00 
30.60 
13.00 
16.50 
6 .00 

16.80 
16.00 
48 .00 
23.10 
21.20 
14.00 
29.00 
21.10 
20.60 
11.40 
25.30 
24.70 
14.00 
22.00 
14.10 
21.30 
25.70 
15.70 
15.70 
8.69 

18.00 
49.50 
34.00 
33.50 
29.20 
23.00 
30.00 

30.50 
32.00 
26.40 
20.20 
23.00 
24.20 
14.50 

1 .60 
8.00 

12.40 
16.10 
13.50 
8.80 
6.90 
8.50 
1.10 

15.40 
22.00 
21.20 
14.00 
28.60 
20.00 
20.00 
8.10 

23 .00 
24 .OO 
3.10 

13.20 
2.00 

19.50 
15.40 
15.40 
15.40 
8 .OO 

2520 

6001.3 
6036.1 
6037.7 
6042.6 
6036.4 
6026.1 
6040.7 
6030.9 
6015.1 
6006.8 
6001.7 
6000.4 
6007.8 
5950.2 
5962.3 
5955.8 
5952.2 
5954 .O 
5944.5 
5967.5 
5924.8 
5958.4 
5929.3 
5927.6 
5959.8 
5957.9 
5957.5 
5959.4 
5953.6 
5955.1 
5956.7 
5942.7 
5954.5 
5953.4 
5925.8 
5953.8 
5956.4 
5953.5 
5960.4 
5980.0 
5980.0 
5917.7 
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APPENDIX I - Water Level Measurements in Indusbial Area Monitoring Wells, Spring and Fall 1992 

3369 1 10.31 
3389 1 10.6 
3459 1 13.61 
3479 1 6.41 
3539 1 12.49 
3599 1 17.24 
36191 10.37 
3639 1 26.09 
3669 1 25.83 
37191 9.59 
3759 1 9.73 
37691 DRf 
37891 40.8 
3799 1 47.77 
38191 11.19 
38291 12.71 
3969 1 12.88 

01 -0CT-92 
01 -0CT-92 
02-OCT-92 
02 -0CT-92 
01 -0CT-92 
01 -0CT-92 
01 -0CT-92 
01 -0CT-92 
01 -0CT-92 
01 -0CT-92 
01 -0CT-92 
01 -0CT-92 
01 -0CT-92 
01 -0CT-92 
01 -0CT-92 
01 -0CT-92 
01 -0CT-92 

SUPPLEMENTAL FALL 1992 DATA: 

2186 33.86 
2286 10.03 
2386 87.75 
5687 8.5 

B208189 22.72 
I2 18089 9.49 
w19689 20.04 

1986 3.07 
2486 DRf 
2986 DfW 

I207989 18.35 
I2 09289 14.58 
E09389 18.4 

3086 7.36 
3286 53.91 

I207789 29.14 
I208989 17.55 
EO9089 25 
I209889 5.34 

3699 1 DfW 
3779 1 18.86 

06-OCT-92 
06 -0CT-92 
06-OCT-92 
06-OCT-92 
06 -0CT-92 
06-OCT-92 
06-OCT-92 
07 - OCT -92 
07-OCT-92 
07-OCT-92 
07-OCT-92 
07-OCT-92 
07 -0CT-92 
08 -0CT-92 
08 - OCT -92 
08-OCT-92 
08-OCT-92 
08-OCT-92 
08 -0CT-92 
09-OCT-92 
09 -0CT-92 

748112 
74796 1 
748462 
748377 
74801 1 
748057 
74809 1 
748042 
748027 
748036 
748580 
748692 
748075 
748063 
7480 14 
748032 
748357 

750855 
7507 18 
750338 
750638 
751 138 
74994 1 
748522 
750894 
750338 
750599 
75067 1 
750863 
750864 
751078 
751050 
750392 
751044 
750566 
751 194 
748180 
748592 

2084994 
2084641 
2085621 
2085521 
2083907 
2083756 
2084 198 
2084294 
20844 2 1 
2084533 
20846 10 
20852 17 
20849 15 
2084731 
2084765 
2084801 
2083634 

208250 1 
20844 1 1 
2084259 
2084423 
2085885 
2084020 
20825 13 
2083296 
2084277 
2085687 
2085330 
2084 139 
2084 130 
2084921 
2084743 
2085343 
2084839 
2084910 
2084984 
2084 1 77 
2083753 

QC 
Qc & Kclst 
Qc & Kclst 
Qc 
Kclst 
QC 
QC 
Qrf 
QC 

QC 
Qrf 
Qrf 
Kcsltst & Ksltst 
Kcsltst & Ksslbt 
QC 

QC 
Qrf & Kclst 

Kss & Ksltclst 
Qrf 
Kslt & Ksltclst 
Qrf 
Kclst 
Qrf 
Qrf & Kss 
Kclst 
Qrf 
Qrf 
Kclst 
Qrf 
Kss & Ksltss & Kcss 
Kclst 
Kss & Ksltss 
Ksltclst 
Kslbs & Ksltclst 
Ksltclst 
Ksltclst 
Qrf 81 Kclst 
Qrf 

5926.99 
5927.54 
5952.19 
595 1.39 
5960.73 
5973.25 
5962.89 
5964.57 
5949.76 
5945.91 
5991.42 
5984.46 
5925.22 
5931.45 
5924.47 
5924.49 
6006.26 

6004.76 
5978.77 
5982.46 
5978.39 
5935.40 
5985.80 
6022.40 
5943.08 
5982.45 
5959.58 
5963.09 
598 1.59 
598 1.47 
5957.42 
5966.08 
5965.88 
5962.53 
5972.16 
5940.28 
5969.48 
6002.16 

5929.24 
5929.94 
5954.63 
5953.91 
5963.03 
5976.45 
5965.17 
5967.01 
5951.52 
5948 .29 
5993.45 
5985.24 
5926 -29 
5933.55 
5926.40 
5926.71 
6008.37 

6005.96 
5979.55 
5982.46 
5979.77 
5937.46 
5987.55 
6023.42 
5943.86 
5983.56 
5960.68 
5965.17 
5983.42 
5983.39 
5958.39 
5967.92 
5967.75 
5964.56 
5974.25 
5942.40 
5972.3 1 
6004.18 

10.60 
11.10 
11.30 
10.42 
10.50 
16.10 
17.00 
29.80 
27.83 
23.07 
14.60 
18.50 
55.20 
57.20 
17 .00 
10.70 
11.00 

67.25 
11.20 

117.25 
9.92 

27.58 
8.69 

24.77 
12.25 
7.45 
8.77 

21.73 
13.40 
30.05 
14.93 

125.50 
28.63 
26.12 
27.21 
19.63 
10.62 
22.60 

6.19 
6.70 
6.90 
6.00 
6.10 
8.68 
9.52 

17.43 
15.83 
11.12 
7.60 
6.51 

43.20 
45.20 
10.00 
6.70 
7.00 

35.00 
3.20 

113.00 
3.52 

16.90 
3.00 

19.08 
3.00 
2.95 
2.83 

11.00 
8.20 

16.82 
2.48 

114.90 
17.90 
15.40 
16.50 
8.89 
6.62 

10.60 

8.1 1 
8.70 
8.90 
8 .00 
8.1 1 

13.70 
14.60 
27.41 
25.83 
21.07 
12.60 
16.50 
53.20 
55.20 
15.00 
8.70 
9 .oo 

67.24 
1 1.20 

117.25 
9.67 

26.34 
7.43 

23.50 
12.25 
7.45 
8.77 

20.48 
12.66 
28.80 
14.93 

125.50 
27.34 
24.84 
25.96 
18.33 
8.62 

20.60 

7.80 
8.10 
8.20 
8.00 
6.00 

12.20 
14.00 
26.40 
25 .OO 
20.50 
12.00 
16.20 
4.70 
6.90 

14.70 
8.40 
8.00 

15.00 
11.00 
8.20 
9.40 

11.00 
6.00 

22.00 
11.50 
7.20 
8.50 
5.80 

12.20 
13.80 
2.50 
1 .00 

12.90 
3.50 

11.50 
3.90 
8.00 

20 .OO 

5918.9 
5919.3 
594 1 .o 
5947.5 
5950.5 
5959.2 
5954.8 
5940.9 
5925.7 
5938.7 
5983.7 
5985.2 
5885.5 
5885.8 
5915.2 
5914.0 
5995.5 

5972.1 
5969.5 
5894.7 
5971.3 
5914.7 
5978.1 
6003.4 
5940.8 
5983.6 
5960.7 
5946.8 
5968.8 
5965.0 
595 1 .o 
5914.0 
5938.6 
5947.0 
5949.3 
5937.1 
5972.3 
5985.3 
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APPENDIX I - Water Level Measurements In Industrial Area Monitoring Wells, Spring and Fall 1992 

5187 
5287 
6186 

P207689 
P3 17989 

2187 
2287 
2586 
2686 

37791 
5187 
6186 

P207589 
P207889 
P209689 
I209 189 
P3 17989 

5287 
P209489 

2786 
P209789 

3787 
3887 

P4 16289 
P4 18289 
w19689 

0587 
4486 

36391 
33491 
3389 1 
3539 1 
36191 
3669 1 
3799 1 
0187 
4387 

3759 1 
P320089 

02291 
3789 1 
4587 

15.57 
10.42 
10.74 
8 .77 
9.68 
7.84 

80.57 
28.66 
12.08 
18.86 
15.57 
10.74 
25.49 
10.09 
28.29 
13.78 
9.68 

10.42 
29.44 
73.33 
10.27 

9.8 
11.37 
15.37 
1 1.23 
20.3 

45.1 1 
8.68 

26.17 
10.75 
10.79 
12.36 

8.3 
25.04 
48.26 
10.27 
9.31 

10.47 
15.71 
14.15 
41.61 
90.68 

09-OCT-92 
09 -0CT-92 
09-OCT-92 
09-OCT-92 
09 -0CT-92 
12 - OCT -92 
12-OCT-92 
12 -0CT-92 
12 -0CT-92 
12-OCT-92 
12-OCT-92 
12-OCT-92 
12 -0CT-92 
12 -0CT-92 
12 -0CT-92 
13-OCT-92 
13 -0CT-92 
14 - OCT-92 
14-OCT-92 
15 -0CT-92 
16-OCT-92 
19-OCT-92 
19-OCT-92 
19 -0CT-92 
19-OCT-92 
19-OCT-92 
21 -0CT-92 
21 -0CT-92 
23 -0CT-92 
26-OCT-92 
26-OCT-92 
26 -0CT-92 
26 -0CT-92 
26 -0CT-92 
26 -0CT-92 
27-OCT-92 
27-OCT-92 
28 -0CT-92 
28-OCT-92 
29-OCT-92 
29-OCT-92 
29-OCT-92 

748103 
748145 
749198 
750398 
74889 1 
749969 
749924 
750412 
75041 1 
748592 
748103 
749198 
750395 
75067 1 
750533 
750762 
74889 1 
748145 
75099 1 
75078 1 
750579 
750494 
750396 
748598 
748952 
748522 
74808 1 
749254 
748042 
748080 
74796 1 
74801 1 
74809 1 
748027 
748063 
748127 
748030 
748580 
748799 
749880 
748075 
748313 

2083850 
2084067 
2083717 
20853 18 
2084272 
2085799 
2085822 
208483 1 
208484 1 
2083753 
2083850 
20837 17 
2084843 
2085343 
20855 14 
2084309 
2084272 
2084067 
2084634 
2085238 
2085481 
2085224 
2085094 
208 1555 
2082653 
20825 13 
2084849 
2082234 
2084294 
2084883 
2084641 
2083907 
2084 198 
2084421 
208473 1 
2083653 
2084788 
20846 10 
2083280 
2086 139 
20849 15 
2085451 

fill? 
fill? 
Qrf 
Qrf 
Qrf 
Qc 
Kss & Kslt 
Ksltclst & Kclst 
Qrf  
Qrf 
fill? 
Qrf 
Ksltclst 
Qd 
Ksltclst 
Kss & Ksltclst 
Qrf 
fill? 
Kss 8. Ksltss 
Ksslts 8 Ksclst 
Qrf 
Qrf 
Qrf 
Qrl 
Qrf  
Qrf 8. Kss 
Kss 8. Ksltss 
Qrf 
Qd 
Qc 8 Ksclst 
Qc 8 Kclst 
Kclst 
Qc 
Qc 
Kcsltst 8 Ksslbt 
fill 
Qc 
Qd 
Qd 
Ksclst 8. Kcss 
Kcsltst 8 Ksltst 
Kss 8 Kslt 8 Kcls 

5963.27 
5967.85 
5999.47 
5966.32 
5990.90 
5928.43 
5931.1 8 
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5963.27 
5999.47 
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5962.82 
5962.63 
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5990.90 
5967.85 
5977.98 
5962.89 
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6038.60 
6016.90 
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5927 .85 
6019.93 
5964.57 
5926.06 
5927.54 
5960.73 
5962.89 
5949.76 
5931.45 
5992.49 
5925.06 
5991.42 
6009.90 
5936.66 
5925.22 

rt 5949.32 

5965.22 
5969.57 
6000.60 
5967.88 
5992.84 
5929.69 
5932.80 
5977.14 
5977.17 
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5965.22 
6000.60 
5975.96 
5964.90 
5964.43 
5982.21 
5992.84 
5969.57 
5980.10 
5963.88 
5964.94 
5968.99 
5973.90 
6040.22 
6018.20 
6023.42 
5929.99 
6021.96 
5967.01 
5928 .59 
5929.94 
5963.03 
5965.17 
595 1.52 
5933.55 
5994.08 
5926.41 
5993.45 
6011.87 
5938.26 
5926.29 
5950.91 

14.00 
20.50 
12.25 
14.36 
8.73 

10.56 
88.70 
82.00 
11.00 
22.60 
14.00 
12.25 
25.10 
8.95 

27.93 
36.08 
8.73 

20.50 
36.25 

133.00 
13.75 
9.00 
9.50 

24.77 
26.70 
24.77 
51.50 
26.25 
29.80 
11.10 
11.10 
10.50 
17.00 
27.83 
57.20 
12.08 
12.50 
14.60 
20.08 
18.50 
55.20 

101.30 

3.58 
3.50 
5 .00 
3.64 
3.00 
3.26 

81.41 
59.90 
3.75 

10.60 
3.58 
5 .00 

14.40 
3.26 

17.20 
13.30 
3.00 
3.50 

15.48 
128.50 

3 .OO 
3.50 
3.50 

19.07 
9.60 

19.08 
42.00 
3.23 

17.43 
6.68 
6.70 
6.10 
9.52 

15.83 
45.20 
3.38 
3.50 
7.60 

14.38 
11.50 
43.20 
89.50 

13.84 
20.25 
12.00 
13.10 
7.49 

10.41 
88.46 
82.00 
11.00 
20.60 
13.84 
12.00 
23.86 
7.70 

26.67 
35.01 
7.49 

20.25 
35.00 

133.00 
12.50 
8.77 
9.27 

23.50 
23.50 
23.50 
51.25 
26.25 
27.41 
8.69 
8.70 
8.1 1 

14.60 
25.83 
55.20 
11.83 
12.25 
12.60 
18.81 
16.50 
53.20 
97.05 

12.50 
20.00 
11.50 
12.60 
6.40 
8 .OO 

12.80 
8.00 

10.50 
20.00 
12.50 
11.50 
9.40 
8 .50 

12.20 
10.30 
6.40 

20.00 
9.00 

11.00 
12.00 
8 .00 
7.80 

23 .00 
23 .00 
22.00 
11.00 
25.50 
26.40 
8 .OO 
8.10 
6.00 

14.00 
25 .00 
6.90 

11.80 
12.00 
12.00 
18.80 
8.80 
4.70 
4 .00 

5949.7 
5959.2 
5989.9 
5959.1 
5983.2 
5921.9 
5852.2 
5948.5 
5965.1 
5985.3 
5949.7 
5989.9 
5950.5 
5954.8 
5936.1 
5968.4 
5983.2 
5959.2 
5950.7 
5890.6 
5954.7 
5959.2 
5962.5 
6024.9 
6007 .O 
6003.1 
5884.9 
6013.3 
5940.8 
5917.8 
5919.2 
5950.7 
5956.9 
5926.5 
5885.3 
5983.8 
5917.1 
5983.0 
5996:2 
5924.1 
5884.7 
5860.2 
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APPENDIX I - Water Level Measurements in Industrial Area Monitoring Wells, Spring and Fall 1992 

1359 1 
1386 
1486 
1586 
1686 
1786 

3779 1 
37791 

E208689 
8208789 
8208289 
8210489 

INDEX 

DW 
8.67 
10.8 
7.08 
6.54 
8.54 

18.86 
18.86 
13.74 
9.79 

17.32 
8.23 . 

02-OCT-92 
12-OCT-92 
12-OCT-92 
07-OCT-92 
12-OCT-92 
07 -0CT-92 
09-OCT-92 
12-OCT-92 
12-OCT-92 
05 -0CT-92 
05 -0CT-92 
08 -0CT-92 

749204 
751857 
751856 
751852 
751747 
751740 
748592 
748592 
751728 
751755 
751739 
751802 

20866 12 
208605 1 
2085838 
20858 12 
2085260 
2085242 
2083753 
2083753 
2085250 
2084450 
2086289 
20855 13 

Qrf 
QC 
Kss 8. Ksdst 
QC 
Ksltss 
QC 
Qrf 
Qrf 
Ksltclst 
QC 
Ksltclst & Kclst 
QC 

5965.92 
5840.47 
5844.71 
5848.43 
5867.92 
5868.43 
6002.16 
6002.16 
5867.60 
5907.10 
5850.70 
5856.40 

5967.55 
5842.59 
5846.71 
5850.63 
5869.55 
5869.57 
6004.18 
6004.18 
5869.60 
5909.03 
5852.95 
5858.71 

18.00 6.00, 
9.50 ’ 3.09 

55.36 39.42 
14.44 4.09 
45.06 39.06 
13.98 3.73 
22.60. 10.60 
22.60 10.60 
23.07 12.32 
12.32 2.88 
16.16 5.95 
8.67 2.98 

16.00 
9.50 

55.36 
14.44 
45.06 
13.98 
20.60 
20.60 
21.80 
10.93 
15.42 
7.41 

16.00 
9.00 

11.00 
12.50 
7.00 

12.50 
20.00 
20.00 
7.30 
8.40 
0.20 
7.00 

SURFACE ELEV. = elevation of land surface at well head, in feet a b w e  mean sea level 

STATE NORTH = State plane coordinates, norlhing 

STATE EAST = State plane coordinates, easting 

DTW = depth to water, measured in feet from top of casing 

TD CSG = total depth of casing, in feet below top of casing 

TOP SCRN = depth to top of well screen, in feet below top of casing 

COMPLETION UNIT/Lilli = rock v p e  in which well is screened: 
Kss = Cretaceous sandstone 
Kclst = Cretaceous daystme 
Kcsh = Cretaceous dayey siltstone 
Kcss = Cretaceous clayey sandstone 
Ksclst = Cretaceous sandy daystone 
Kslt = Cretaceous siltstone 
Ksltclst = Cretaceous silty claystone 
Ksltss = Cretaceous silty sandstme 
Ksslt = Cretaceous sandy silkitone 
Qa = Quaternary allwium 
Qc = Quaternaty cdlwium ’. 
Qrf = Quaternary Rocky Flats Allwium 

BOT SCRN = dep6 to bdtom c4 we8 screen, in feet below top of casing 

WLE = water-lwel elevab’on, in feet abwe mean sea Iwel 

5967.6 
5833.9 
5835.9 
5843.6 
5863 .O 
5861 .O 
5985.3 
5985.3 
5855.9 
5899.2 
5835.6 
5850.5 

h:\home\t)ehndel\ou8\watleiR.wM 02-Nw-94 page 12 of 12 RFETS Induabial Area 



e 

a 

- 
,,I 

4 !/ 
7 

$l d 

$ 
.t:, ;v 
,SI 

!$ I. 

-. -. 

/ 

%. 
I 
2. 

\ 

._ 

L 
$ 

\$ , 

4 
r: 
- 

\ 
B f  
I 

\ 
I 

\ !  

1 
I, 1 

..,I 

i 
i 

I: 

L- 

'T 

'9 :  

..... 
1 

4 
- 

i 
SOURCE USGS 7.5 Minute Topography Maps, Loulsville PR 1979 and Golden 1980 

U.S. Department. of Energy 
Rocky Rats Environmental 

Technology Site 

DRAFT FINAL 

EXPLANATION 

0--0 Rocky flats Environmental 
Technology Slte Boundary 

/----I COLORADO 

UTM GRID AND 1979 MAGNETIC NORTH 
DECLINATION AT CENTER OF SHEET 

0 1000 2000 4000 

I 
SCALE IN FEET 

FIGURE 1-1 
OPERABLE UNIT 8 

TECHNICAL MEMORANDUM 1 

Site Location and 
Local Topography 

" EG&G ROCKY FLATS CIS 
Rocky Flats Environmental 
Technology Site 
P.O. Box 464 
Golden. Colorado 80402-0464 

2 of 20 Draft P i  



oFD-444-460 

0 

0 FD-881-1 

L 

'6 

C: \RFLATS\OU8\FIG2.DWG 05H60208 

' 4 of20 
i 

U.S. Department of Energy 
Rocky f lats Environmental 

Technology Site 

DRAFT FINAL 

0 Sample Station (Current) 

Sample Station (Historical) 

Foundation Drain - 
Road 

* Fence 

Structure/Building 
and Number 
Sump/Pit . 

OU8 IHSS 

FD Foundation Drain 

BS Building Sump 

-1- ' 

FIGURE 1-2 
OPERABLE UNIT 8 

TECHNICAL MEMORANDUM 1 

Current and Historical 
'oundation Drain and Building Sump 

Samplin Stations 
and 018 IHSSs 

&,EG&G ROCKY FLATS 
Rocky Flats Environmental 
Technology Site 
P.O. Box 464 
Golden, Colorado 80402-0464 

D r a f t F d  . 





\ 
\ 

6024.1’ 

I \ 

.: \RLATS\OUB\BLl I I . 0 W G  05H60208 

I 6024.3’  

9s-l 1 1-2 

\ s i p  

TO SANITARY TR 
0. so 

\ 4; 
% 
\ 

0 
0 

\ 
u3 

To ! 4”- FD- TI LE 

C 

MI- 

--/ 

5024.6’ 

c -  
I B 
1 i itary Sewer 

i \  
I 
I 
c 

\ 

U.S. Department of Energy 
Rocky Flats Environmental 

Technology Site 

DRAFT flNAL 
EXPLANATION 0 Buildings 

rn71 Foundation Drain 

Storm Drain 

Suspected Storm Drain 

Sump 

FFE 
FD 
SD 
BS 

VCP 
CMP 
RCP 
CB 
MH 

Finished Floor Elevation 
Foundation Drain 
Storm Drain 
Building Sump 

Vitrified Clay Pipe 
Corrugated Metal Pipe 
Reinforced Concrete Pipe 
Catch Basin 

Man h 01 e 
Fences 

- Roads 
. Ditch . .  

C3 Elevation Point 

--< Outfall 
0 Sample Station (Current) 
0 Sample Station (Historical) 
0 Sample Station (Proposed) 
0 Station Never Sampled 

Alluvial Monitoring Well 

5960-Topo raphic Elevation 

Water Table Elevation 
- (ConFour Interval 20 feet) 

,59 N Spring 1992 

,Inferred Water Level 
/ . 

0 FEET 50 100 150  
FIGURE 3-2 

OPERABLE UNIT 8 
TECHNICAL MEMORANDUM 1 

Building 111 
Foundation Drains, Building 

Sumps, and Outfalls ’ EGStG ROCKY FLATS 4 b  
Rocky Flats Environmental 
Technology Site 
P.O. Box 464 
Golden, Colorado 80402- 0464 

of 51 



a 

e 
P 
f 

I61 85 

r -SD-RCP 

3Al 
TRt 

’4’ 

I I 
I 

\ 

\ / 

:WASH 

289 

C: \RLATS\OUB\BL124.DWG 05H6020B 

I 
2 1 ” - SD - RCP 

/ / / 

3 CiP T’ll 
ALL TO SOUTH 

JlLDlNG 2/460 664 I 

U.S. Department o f  Energy 
Rocky Flats Environmental 

Technology Si te 

DRAFT FINAL 

EXPLANATION 
0 Buildings 

Foundation Drain 

Storm Drain 

1,$1 Original Drain Location 

0 Sump 

FFE Finished Floor Elevation 
FD Foundation Drain 
SD Storm Drain 

CMP Corrugated Metal Pipe 

RCP Reinforced Concrete Pipe 
MH Manhole 

CB Catch Basin 

Fences - .- 
- Roads 

Elevation Point 

< Outfall 
O Sample Station (Current) 
0 Sample Station (Historical) 
0 Sample Station (Proposed) 
0 Station Never Sampled 

Alluvial Monitoring Well 

Bedrock Monitoring Well 

5960- opographic Elevation 

Water Table Elevation 
- {contour Interval 20 feet) 

3 9  5d Spring 1992 

0 FEET 50 100 150 
FIGURE 3-3 

OPERABLE UNIT 8 
TECHNICAL MEMORANDUM 1 

Building 124 
Foundation Drains, Building 

Sumps, and Outfalls ” EG&G R O C K Y  FLATS 6% 
Rocky Flats Environmental 
Technology Site 
P.O. Box 464 
Golden, Colorado 80402-0464. 

of 51 



U.S. Department of Energy 
Rocky Flats Environmental 

Technology Site 

DRAFT FINAL 

EXPLAN AT1 ON 
0 Buildings 

Foundation Drain 

\ 

, 

/ /  / 

Storm Drain 

Possible Foundation Drain 

FD Foundation Drain 
SD Storm Drain 

CMP Corrugated Metal Pipe 
PVC PVC Pipe 
PC Porous Concrete 
CA Concrete Asbestos 
CB Catch Basin 
MH Manhole 

Fences 
Roads 

-. - 
- 
. . . Ditch 

181 Elevation Point 

< Outfall 
0 Sample Station (Current) 
0 Sample Station (Historical) 
0 Sample Station (Proposed) 
0 Station Never Sampled 
4)- Bedrock Monitoring Well 

- 5960-Topographic Elevation 
(Contour Interval 20 feet) 
Water Table Elevation 

,Ss sf Spring 1992 
,,’Inferred Water Level 

i 
uu 

-1 0”-SD-CMP 

i 5984.0’ -! ‘ I  
I I U 00 

\ 5967.4’ d b ,5967’34’ 
I \  

\ - - 5985.0’ 

a S”-Pp-PC 

\ 
\ 

I 

c7 
BLDG. 374 5968.04’ 

\ 
5984.8’ I”TT E!lELm \ I 984.0’ \- 

OU8 IHSS 

a. 
0 FEET 50 100 150 

FIGURE 3-4 
OPERABLE UNIT 8 

TECHNICAL MEMORANDUM 1 

Buildings 371 and 374 
Foundation Drains, Building 

Sumps, and Outfalls 

6% ” EG&G ROCKY FLATS 
Rocky Flats Environmental 
Technology Site 
P.O. Box 464 
Golden, Colorado 80402-0464 

! 
9 of 51 



.- . 

I 

I 

) I  

2 
L 
I 
3 

I 
0 

L 

I I 

U.S. Department of Energy 
Rocky Flats Environmental 

Technology Site 

DRAFT FINAL 
EXPLANATION 

0 Buildings 

Storm Drain 

Possible Foundation Drain 

FD Foundation Drain 
SD Storm Drain 

CMP Corrugated Metal Pipe 
PVC PVC Pipe 
CA Concrete Asbestos 
CI Cast iron 
CP Concrete Pipe 
CB Catch Basin 

Fences 
- . Roads' Ditch 

Foundation Drain 

-.- 

. .  

181 Elevation Point 

< Outfall 
0 Sample Station (Current) 
0 Sample Station (Historical) 
0 Sample Station (Proposed) 
0 Station Never Sampled 

- 5960-Topographic Elevation 
(Contour Interval 20 feet) 
Water Table Elevation 

,59 50' Spring 1992 

OU8 IHSS 

4 
0 FEET 50 100 150 

FIGURE 3-5 
OPERABLE UNIT 8 

TECHNICAL MEMORANDUM 1 

Buildinas Substation 517/518 
Founiation Drains, Building 

Sumps, and Outfalls " EG8cG ROCKY FLATS 4% 
Rocky Flats Environmental 
Technology Site 
P.O. Box 464 
Golden, Colorado 80402-0464 

10 of 51 

1 



. .. 

( 

a 

n 

0 
IY 
I 

v, 
I 

ro - 

( 

a u tx 
I 

U J  
I 
03 

n 

7 

( 

/ 

a 
0 
IY 

I 
v, 
I 
03 

n 

7 

( 
k 

MH I 
5023.3’ BOF l 

60 
602 .3’l f 

6023.0’ 
BOF 

-SD- 

Basement 
FFE=6011 .O’ 

6008.25’ 

U.S. Department of Energy 
Rocky Flats Environmental 

Technology Site 

DRAFT FINAL 

EXPLANATION 
0 Buildings 

Foundation Drain 

Storm Drain 

0 Sump 
FFE Finished Floor Elevation 
FD Foundation Drain 
SD Storm Drain 
BOF Bottom of Footing 

CMP Corrugated Metal Pipe 
DIP Ductile Iron Pipe 
PVC PVC Pipe 
CB Catch Basin 
MH Manhole 
RCP Reinforced Concrete Pipe 

Fences 
Roads 

- .- 
- 
. . . Ditch 

181 Elevation Point 

+ Outfall 
0 Sample Station (Current) 
0 Sample Station (Historical) 
0 Sample Station (Proposed) 
0 Station Never Sampled 
$- Alluvial Monitoring Well 

- 5960-Topographic Elevation 
(Contour Interval 20 feet) 
Water Table Elevation 

3 9  ’(f Spring 1992 

- 
0 FEET 50 100 150 

FIGURE 3-6 
OPERABE UNLT 8 

TECHNICAL MEMORANDUM 1 

Buildings 444, 447, and 460 
Foundation Drains, Building 

Sumps, and Outfalls 

4% ’ EG&G ROCKY FLATS 
Rocky Flats Environmental 
Technology Site 
P.O. Box 464 
Golden, Colorado 80402-0464 

14 of 51 



\ 
a 
5 
0 

I 
n 
v, 

I 
rr) 
7 

x 
\ 
\ 

2' -VINYL 
HOSE 

( 

OUTFALL TO HILLSIDE 
WEST OF BLDG. 516 

\ 
\ 

\ 7 c 5982.75' 

1 

BLDG.707 

P2 + 8085 0- 
CB 

CB 

I I I 

C \RlATS\OUB\BL707.DWG 05H60208 I 

U.S. Department of Energy 
Rocky Flats Environmental 

Technology Site 

DRAFT FINAL 
EXPLANATION 

0 Buildings 

Storm Drain 

Foundation Drain 

Abandoned Discharge Line 

FFE Finished Floor Elevation 
FD Foundation Drain 
SD Storm Drain 
BS Building Sump 

VCP Vitrified Clay Pipe 
CMP Corrugated Metal Pipe 
CB Catch Basin 
MH Manhole 

Fences 
Roads 
Tunnel 
Ditch 

- .- 
- 
- -  - -  
. . .  . 

181 Elevation Point 

< Outfall 
0 Sample Station (Current) 
0 Sample Station (Historical) 
0 Sample Station (Proposed) 
0 Station Never Sampled 

+)- Alluvial Monitoring Well 

5960-Topo raphic Elevation - (ConFour Interval 20 feet) 
Water. Table Elevation 

3 9  5d Spring 1992 

OU8 IHSS 

0 FEET 50 100 150 
flGURE 3-7 

OPERABLE UNIT 8 
TECHNICAL MEMORANDUM 1 

Buildings 559, 561, and 707 
Foundation Drains. Building 

Sumps, and Outfalls 

6% fl EG&G ROCKY FLATS 
Rocky Flats Environmental 
Technology Site 
P.O. Box 464 
Golden, Colorado 80402- 046 4 

3 of 51 

'I 



- . - .  . . . . . . . 

03 + 

U.S. Department of Energy 
Rocky Flats Environmental 

Technology Site 

DRAFT FINAL 
EXPLANATION 

Foundation Drain 

0 Buildings 

~~ 

Storm Drain 

OU4 Drain 
FD Foundation Drain 
SD Storm Drain 
VCP Vitrified Clay Pipe 
CMP Corrugated Metal Pipe 
PVC PVC Pipe 
RCP Reinforced Concrete Pipe 
SW Surface Water Sample Point 
CI Cast Iron 
CB Catch Basin 
MH Manhole 

Fences 
= = Tunnels 
-.- 

- Roads 
. ' Ditch 

181 Elevation Point 

0 Roof Downspout 
--< Outfall 
o Sample Station (Current) 
0 Sample Station (Historical) 
0 Sample Station (Proposed) 
0 Station Never Sampled 

Alluvial Monitoring Well 

Bedrock Monitoring Well 
5960-Topographic Elevation 

(Contour Interval 20 feet) 
Water Table Elevation 

.59 sd Spring 1992 
OU8 IHSS A 

I 
0 FEET 50 100 150 

flGURE 3-8 
OPERABLE UNIT 8 

TECHNICAL MEMORANDUM 1 

Buildings 771 and 774 
Foundation Drains, Building 

Sumps, and Outfalls " EG&G ROCKY FLATS CIS 
Rocky Flats Environmental 
Technology Site 
P.O. Box 464 
Golden, Colorado 80402-0464 



- . -  

/ 

I 
I 

‘ 5975 

\ 

\ I 
I \  

2 

\ 

m 

5979.5’ 

BLRLzB 

\ 

\ 

C \RlATs\ou8\EL776.DWG OSH60208 

U.S. Department of Energy 
Rocky Flats Environmental 

Technology Site 

DRAFT FINAL 
EXPLANATION 
Buildings 

&l Storm Drain 

Foundation Drain 

Suspected Storm Drain 

0 Sump 

FD Foundation Drain 
SD Storm Drain 
BS Building Sump 

VCP Vitrified Clay Pipe 
CMP Corrugated Metal Pipe 

CI Cast Iron Pipe 
CB Catch Basin 
MH Manhole 

Fences 
--- Tunnels 

Roads 
Ditch 

-.- 
--- 
- 
. . .  . 

L81 Elevation Point 

< ’Outfall 
0 $ample Station (Current) 
0 Sample Station (Historical) 
0 Sample Station (Proposed) 
0 Station never Sampled 

$- Alluvial Monitoring Well 

-$ Bedrock Monitoring Well 
596O-TOpO raphic Elevation - (ConPour Interval 20 feet) 

Water Table Elevation 
3 9  sd Spring 1992 

7 
0 FEET 50 100 150 

FIGURE 3-9 
OPERABLE UNIT 8 

TECHNICAL MEMORANDUM 1 

Buildings 776, 777, and 778 
Foundation Drains, Building 

Sumps, and Outfalls ” EG&G ROCKY FLATS 4* 
Rocky Flats Environmental 
Technology Site 
P.O. Box 464 
Golden, Colorado 80402-0464 

30 of 51 



FD-779-1 I, 

BLDG.779 

E 

3CB 

I 

FD-779-2 
OUTFALL TO HILLSIDE 
NJR_THOFS&LAR EONDS - - 
__-----_--I--- 

SOLAR POND BOUNDARY 
I I  

5960 
1 0"- FD- VCP 

2QZB 

l i  
I I  

I 
$I 
I 
I 
I 

\I I 

I I  
I I  
I I  
I I  
I I  
I I  
I I  
I I  
t I  
ri 
I I  
I I  
I I  
I I  
I I  
I I  

I j I 

\ 2586-2686 / 
" "1  P20758 

U.S. Department of Energy 
Rocky Flats Environmental 

Technology Site 

DRAFT FINAL 

EXPLANATION 
0 Buildings 

Foundation Drain 

Storm Drain 
FFE Finished Floor Elevation 
FD Foundation Drain 
SD Storm Drain 
VCP Vitrified Clay Pipe 
CMP Corrugated Metal Pipe 
CI Cast Iron 
CB Catch Basin 

Fences 
- Roads 

Ditch 

-.- 

. .  

Bl Elevation Point 

< Outfall 
o Sample Station (Current) 
0 Sample Station (Historical) 
0 Sample Station (Proposed) 
0 Station Never Sampled 

$. Alluvial Monitoring Well 

$- Bedrock Monitoring Well 
5960-Topo raphic Elevation 

(Confour Interval 20 feet) 
Water Table Elevation 

495w Spring 1992 

0 FEET 50 100 150 
FIGURE 3-10 _ _  - _ 

OPERABLE UNIT 8 
TECHNICAL MEMORANDUM 1 

Building 779 
Foundation Drains, Building 

Sumps, and Outfalls " EG&G ROCKY FLATS 46 
Rocky Flats Environmental 
Technology Site 
P.O. Box 464 
Golden, Colorado 80402-0464 

12 of 51 



U.S. Deportment of Energy 
Rocky Flats Environmental 

Technology Site 

7. I 

DRAFT FINAL 

EXP LAN AT1 ON 
0 Buildings 

Foundation Drain 

Storm Drain 

FD Foundation Drain 
SD Storm Drain 
VCP Vitrified Clay Pipe 
CMP Corrugated Metal Pipe 
PVC PVC Pipe 
CB Catch Basin 

Fences 
Roads - 

. Ditch 

181 Elevation Point 

< Outfall 
o Sample Station (Current) 
0 Sample Station (Historical) 
0 Sample Station (Proposed) 
0 Station Never Sampled 

$- Alluvial Monitoring Well 

Bedrock Monitoring Well 
- 5960-Topographic Elevation 

(Contour Interval 20 feet) 
Water Table Elevation 

3 9  5d Spring 1992 
,- Inferred Water Level 

/ 

/(- I 

I 47791 

I.-.-. J 

i r 

P3142 
6006.78' eo 
(BOTTOM) CE - 

0 FEET 50 100 150 
RGURE 3-11 

OPERABLE UNIT 8 
TECHNICAL MEMORANDUM 1 

Building 850 
Foundation Drains, Building 

Sumps, and Outfalls 

" EG&G ROCKY FLATS 4+ 
Rocky Flats Environmental 
Technology Site 
P.O. Box 464 
Golden, Colorado 80402-0464 

4 of 51 



. . .  

\ 
\ . . J 

5s 
\ 

80 

5987.0' 

BLDG.865 
FFE= 5993.50' 

\ 5988.0' 

. . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . .  - . - . -  

\ < : I " ,  
- 1  
v 

6 -FD-PAS 59 

0 

- 

/ 

:ED TO 

1. I n 

BLDG 374 

\ \ 

\ 
BLDG.902 

I 
\ 

\ 

\ ,\ 

c U?LATS\OU~\~L~~S.D~C 05~60208 

U.S. Department of Energy 
Rocky Flats Environmental 

Technology Site 

DRAFT FINAL 
EXPLANATION 

0 Buildings 

Foundation Drain 

Storm Drain 

0 Sump 

FFE Finished Floor Elevation 
FD Foundation Drain 
SD Storm Drain 
BS Building Sump 

CMP Corrugated Metal Pipe 
STL Steel 
PAS Perforated Asbestos Subdrai 

MH Manhole 
Fences 

-- Tunnel 

Roads 

-.- 

-- 
- 
' . . Ditch 

B Elevation Point 

< Outfall 
o Sample Station (Current) 
0 Sample Station (Historical) 
0 Sample Station (Proposed) 
0 Station Never Sampled 

$- Alluvial Monitoring Well 

-(+ Bedrock Monitoring Well 
- 5960-Topographic Elevation 

(Contour Interval 20 feet) 
Water Table Elevation 

A59 sd Spring 1992 

OU8 IHSS 

J 
0 FEET 50 100 150 

FIGURE 3-12 
OPERABLE UNIT 8 

TECHNICAL MEMORANDUM 1 

Buildings 865 and 886 
Foundation Drains, Building 

Sumps, and Outfalls 

4$ " EG&G ROCKY FLATS 
Rocky Flats Environmental 
Technology Site 
P.O. Box 464 
Golden, Colorado 80402-0464 

7 .36 of 51 



C: \RLATS\OUB\BL881 .DWC OSH60208 

7 

~~ ~ ~ ~~ 

U.S. Department of Energy 
Rocky Flats Environmental 

Technology Site 

DRAFT FINAL 

EXPLANATION 
0 Buildings 

Foundation Drain 

Storm Drain 

Utility Tunnel 

0 Sump 

FD Foundation Drain 
SD Storm Drain 

VCP Vitrified Clay Pipe 
CMP Corrugated Metal Pipe 
DIP Ductile Iron Pipe 
PVC PVC Pipe 
CIP Cast Iron Pipe 

Fences 
Roads 

-- Tunnel 

Ditch 

-.- 
- 
-- 

181 Elevation Point 

< Outfall 
0 Sample Station (Current) 
0 Sample Station (Historical) 
0 Sample Station (Proposed) 
0 Station Never Sampled 

$- Alluvial Monitoring Well 

$- Bedrock Monitoring Well 
- 5960-Topographic Elevation 

(Contour Interval 20 feet) 
Water Table Elevation 

239 Spring 1992 

+ -- Inferred Water Level 

1 
0 FEET 50 100 150 

flGURE 3-13 
OPERABLE UNIT 8 

TECHNICAL MEMORANDUM 1 

Buildings 881 and 887 
Foundation Drains, Building 

Sumps, and Outfalls 

4* " EG&G ROCKY FLATS 
Rocky Flats Environmental 
Technology Site 
P.O. Box 464 
Golden, Colorado 80402-0464 



0 

1\1 

C \RLATS\OUB\BL883.DWC OJH60208 

I 
I 
I 
I 

OLD 

SD-CMP 
5981 9' I <  

I ASPHALT 
YI II 5981.4' '$"-" DFLOPR DRAIN 

5986.3' 

U.S. Department of Energy 
Rocky Flats Environmental 

Technology Site 

DRAFT FINAL 

EXPLAN ATION 
0 Buildings 

Foundation Drain 

Storm Drain 

0 Sump 

Possible Foundation Drain 
FD Foundation Drain 
SD Storm Drain 

CMP Corrugated Metal Pipe 
PVC PVC Pipe 
PAS Perforated Asbestos Subdrair 
GSP Galvanized Steel Pipe 
CI Cast Iron 

MH Manhole 
Fences 
Roads 

== Tunnel 

' . . Ditch 

-.- 
- 

Lgl Elevation Point 

--< Outfall 
0 Sample Station (Current) 
0 Sample Station (Historical) 
0 Sample Station (Proposed) 
0 Station Never Sampled 

Alluvial Monitoring Well 

-(+ Bedrock Monitoring Well 
- 5960-Topographic Elevation 

(Contour Interval 20 feet) 
Water Table Elevation 

459 '@ Spring 1992 

0 FEET 50 100 150 
flGURE 3-14 

OPERABLE UNIT 8 
TECHNICAL MEMORANDUM 1 

Building 883 
Foundation Drains, Building 

Sumps, and Outfalls " EG&G ROCKY FLATS 4$ 
Rocky Flats Environmental 
Technology Site 
P.O. Box 464 
Golden, Colorado 80402-0464 

2 of 51 



\ 18"-SD- 

C \RLAlS\W8\slr 4 , 
I 

U.S. Department of Energy 
Rocky Flats Environmental 

Technology Site 

DRAFT FINAL 
EXPLANATION 

0 Buildings 

[I] Underground Structures 

Foundation Drain 

Storm Drain 

Old Foundation Drain 

FD Foundation Drain 
SD Storm Drain 

CMP Corrugated Metal Pipe 
PVC PVC Pipe 
FFE Finished Floor Elevation 
CI Cast Iron 

MH Manhole 
PAC Perforated, Asphalt Coated 

0 Sump 

.Fences 
Roads 

-- Tunnel 

Ditch 

- .- 
- - -- 

Igl Elevation Point 

< Outfall 
0 Sample Station (Current) 
0 Sample Station (Historical) 
0 Sample Station (Proposed) 
0 Station Never Sampled 

-$ Alluvial Monitoring Well 

-$ Bedrock Monitoring Well 
5g60-Topographic Elevation 

(Contour Interval 20 feet) 
Water Table Elevation 

- 

3 9  5d Sprinq 1992 . -  

OU8 IHSS 

! 
0 FEET 50 100 150 

FIGURE 3-15 
OPERABLE UNIT 8 

TECHNICAL MEMORANDUM 1 

Buildings 910. 996. 997, and 999 
Foundation Drains, Building 

Sumps, and Outfalls 

4% " EG&G ROCKY FLATS 
Rocky Flats Environmental 
Technology Site 
P.O. Box 464 
Golden. Colorado 80402-0464 

45 of 51 



/ I 

4 

sD-cM?- 

d - C M P  
/ 

W 
I 

1 . - . - .  

60"-SD-CMP 

? I I I I 

x l " l  

w 
I I 

: \RLATS\CU8\BL998.DW 03460208 

I I 

U.S. Department of Energy 
Rocky Flats Environmental 

Technology Site 

DRAFT FINAL 
EXPLANATION 

0 Buildings 
r-i L-, I Underground Structures 

Foundation Drain 

Storm Drain ' 

Old Foundation Drain 

Sump 
FD Foundation Drain 
SD Storm Drain 
VCP Vitrified Clay Pipe 
CMP Corrugated Metal Pipe 
PVC PVC Pipe 
CI Cast Iron 

STL Steel 
FFE Finished Floor' Eleva 
MH Manhole 

Fences 
Roads 

- - Tunnel 
Ditch 

-. - 
- 
- -  
. . .  . 

181 Elevation Point 

-< Outfall 

ion 

0 Sample Station (Current) 
0 Sample Station (Historical) 
0 Sample Station (Proposed) 
0 Station Never Sampled + Alluvial Monitoring Well 

Bedrock Monitoring Well 
- 5960-Topographic Elevation 

(Contour Interval 20 feet) 
Water Table Elevation 

2 9  sd Sprinq 1992 . -  

OU8 IHSSi 

- - 
0 FEET 50 100 150 

FIGURE 3-16 
OPERABU -UNIT 8 

TECHNICAL MEMORANDUM 1 
Buildings 991 and 998 

Foundation Drains, Building 
Sumps, and Outfalls " EG&G ROCKY FLATS 6% 

Rocky Flats Environmental 
Technology Site 
P.O. Box 464 
Golden, Colorado 80402-0464 

6 of 51 



.~ I 

C \RFLAArs\W8\eLQ95.DkC 05H60208 

U.S. Department of Energy 
Rocky Flats Environmental 

Technology Site 

DRAFT flNAL 

EXPLANATION 

0 Buildings 

[h3 Storm Drain 

FD Foundation Drain 
SD Storm Drain 
VCP Vitrified Clay Pipe 
CMP Corrugated Metal Pipe 
PVC PVC Pipe 

Foundation Drain 

Fences 
Roads 

-.- 
- 
. . . Ditch 

181 Elevation Point 

-< Outfall 
0 Sample Station (Current) 
0 Sample Station (Historical) 
0 Sample Station (Proposed) 
0 Station never Sampled 

4)- Alluvial Monitoring Well 

-$ Bedrock Monitoring Well 
- 5960-Topographic Elevation 

(Contour Interval 20 feet) 
Water Table Elevation 

239 5d Spring 1992 

- 
100 150 

li 
0 FEET 50 

FIGURE 3-17 
OPERABLE UNIT 8 

TECHNICAL MEMORANDUM 1 

Building 995 
Foundation Drains, Building 

Sumps, and Outfalls 

" EG&G ROCKY FLATS 4* 
Rocky Flats Environmental 
Technology Site 
P.O. Box 464 
Golden. Colorado 80402-0464 

49 of 50 



P 
0 

O F D - 8 8 1 - 1  

C: \rflOtS\OU8\W8-17.dwg 05H60208 

U.S. Department of Energy 
Rocky Flats Environmental 

Technology Site 

DRAFT FINAL 

EXPLANATION 

0 Buildings 

Foundation Drain 

0 Sump 

FD Foundation Drain 
BS Building Sump 

Fences 
Roads 

-.- 
- 

0 Outfall/Sample Location 

All units in picocuries per liter. 

d&d? FEET 
0 200 400 

flGURE 4-1 
OPERABLE UNIT 8 

TECHNICAL MEMORANDUM 1 
-0undation Drain and Building SumF 

Analytical Results 
March - Ma 1993 

" EG&G ROCKY FLATS 
RadionucliJes 

46 
Rocky Flats Environmental 
Technology Site 
P.O. Box 464 
Golden, Colorado' 80402-0464 

43. of  63 II__.-. -. . 



m-ssR-981 
111 E A  20 
1122 PCA 25 
11 OCA 6 
11 DCE 74 
12 OQ 17 
CARRTET. 320 
W.CKFRcI 0 
LlETK WLOR. 2 

ED-m-t 

I - T455 AREA 

0 

om-em-1 

:: \RFLA~\W8\0U8-16.0WG 05H60208 

U.S. Department of Energy 
Rocky Flats Environmental 

Technology Site 

DRAFT FINAL 

EXPLANATION 

0 Buildings 

Foundation Drain 

0 Sump 

FD Foundation Drain 
BS Building Sump 

Fences 
Roads 

-.- 
- 

0 Outfall/Sampling Location 

1TCA - 1.1.1 Trichloroethane 
22 PCA - 1,1,2,2 Tetrachloroethanc 
DCA - 1.1 Dichloroethane 
DCE - 1.1 Dichloroethene 
DCE - 1.2 Dichloroethene 

rrb. Tet. - Carbon Tetrachloride 
3th. Chlor. - Methylene Chloride 
:E - Trichloroethene 
:E - Tetrachloroethene 
S 2 EHP - Bis(2-Ethylhexyl) 

Phthalate 
)CM - Bromodichloromethane 
3P - Butyl Benzyl Phthalate 

All units in micrograms per liter. 

0 1 0 0  m m  200 300 400 !XET 

FIGURE 4-2 
OPERABLE UNIT 8 

TECHNICAL MEMORANDUM 1 

oundation Drain and Building Sum 
Anal ical Results 

Volatile and Semivolatile 
Organic Compounds 

Marc t - June 1993 

" EG&G ROCKY FLATS 4% 
Rocky Flats Environmental 
Technology Site 
P.O. Box 464 
Golden, Colorado 80402-0464 

50 of63 



2 0 8 2 0 0 0  1 0 8 6 0 0 0  2 0 8 7 0 0 0  

U.S. Depadment of Energy 
Rocky Flats Environmental 

Technology Site 

Sanitary Sewer 
lnfiltm tionExfi/tra tion 

Spring 1992 

Figure 5 1  

Fall Wafer Table. Elevations 
Dashed where Inferred 

@ Unsaturated Zone (Alluvium) 

Sanitary Sewer System with 
Invert Manhole Elevations 

s tom Sewer system 

Zone of Potential Exfittration 
from Sanitary Sewer System 

Zone of Potential Infiltration 
to Sanitary Sewer System 

@ Paved Roads 

@l Dirt Roads 

A Alluvial Ground Wafer Wells 

- -  I 

Ropmsab 

&$EBE~RQCKY U T S  

RFETS 
P.O. Box 464 
Golden, Colorado 80402-0464 

-i 



- 
5 c 
5 

I 
2 0 8 2 0 0 0  2 0 8 4 0 0 0  2 0 8 6 0 0 0  I 1 0 8 7 0 0 0  

U. S. Deparfment of Energy 
Rocky Flats En vimnmen fa1 

Technology Site 

~ 

Sanitary Sewer 
Infiltr;3tion/Extilfra tion 

Fall 1992 

Figure 5-2 

Fall Water Table Elevations 
Dashed where Inferred 

@,Unsaturated Zone (Alluvium) 

Sanitary Sewer System with 
Invert Manhole Elevations 

IBi storm Sewer System 

Zone of Potential Extiltration 
from Sanitary Sewer System 

Zone of Potential lntiltration 
Q to Sanitary Sewer system 

Paved Roads 

Dirt Roads 

A Alluvial Ground Water Wells 

- -  I 

Rspnsabu: 

&&E@R@ R K K Q  U T 5  

RFETS 
P.O. Box 464 
Golden, .Colorado 80402-0464 



1 2 5 0 0  2 0 8 0 0 0 0  2 0 9 0 0 0 0  2094r 

\ i 

2 0 1 2 5 0 0  2 0 8 0 0 0 0  2 0 9 0 0 0 0  2 0 9 4 9  

U.S. Department ot Energy 

locky Flats Environmental Technology Site 

ngum 6 1  

Operable Unit No. 8 
Air Sampling 

Stamns 

Buildings 
3Lakes and Ponds 

@ Major roads 
@&ved roads 
@ Dirt roads 

Fences 
Rocky Flats 
Plant Boundary 

A 61 Meter 
Meteorologiml 
Tower 

A Proposed 
Meteorological 
Tower 

A RFP lSP/PM- IO Sampler 
Q CDH Air Samplers 

D,E = Bfliculate and 
Radiological Ambient 
Air Sampling Stations 

X = VOC; NOx, ptwticulate, 
mdionuclide and metals 
sampling stations 

RFP Radiologial 
Ambient Air 
Sampling Stations 

Locations S-05, S-07, 
923 and S-16 are 
recommended for VOC 
monitoring. 

8 off 10 



/ / /  703 2% 
I /  

J I J I  

702 
207 

SP16-87 
0 

150.6, & 150.8 

138 

E l  

-03-87 
0 

6 of 15 \RFLATS\W8\OU86-9.DWG 05H60208 

U.S. Department of Energy 
Rocky Flats Environmental 

Technology Site 

DRAFT FINAL 

EXPLANATION 

Buildings u Water Features u Individual Hazardous 
Substance Sites 

- Roads 

EXISTING SAMPLE LOCATIONS 
2386 + Bedrock Well 

++ Alluvial Well 

0 Borehole 

5687 

SPO.3-87 

'ROPOSED STAGE 2 SAMPLE LOCATIONS 

+ Soilgas 

0 Surficial Soil 

0 HPGe 

0 Vertical Soil Profile 
(Actual location will be 
selected in the field.) 

Asphalt Sample 
(Included as of 4/94) 

I 
0 FEET 50 100 150 

FIGURE 7-1 
OPERABLE UNIT 8 

TECHNICAL MEMORANDUM 1 

Proposed Stage 2 Sample 
Loca ions: IHSS Nos. 138, 

144tS). 150.6, and 150.8 

" EG&G ROCKY FLATS 4* 
Rocky Flats Environmental 
Technology Site 
P.O. Box 464 
Golden, Colorado 80402-0464 



I 1 

I -- m I /I 

J \ ' \\ 

c \rflats\ou8\ou86-14.dwg 05H60208 

13 of 

U.S. Department of Energy 
Rocky Flats Environmental 

Technology Site 

DRAFT FINAL 

EXPLANATION 

Buildings 

I dividual H ardous 
fubstance %es 

0 Evaporation Ponds 

Road - 

A Proposed Asphalt Sample 
Location 

0 Proposed Surface Soil 
Sample Location 

Q Proposed Vertical Soil 
Sample Location 

SCALE IN FEET 

0 300 600 

FIGURE 7-2 
OPERABE UNIT 8 

TECHNICAL MEMORANDUM 1 

Proposed Stage 2 
Sample Locations 

IHSS No. 172 " EG&G ROCKY FLATS 4+ 
Rocky Flats Environmental 
Technology Site 
P.O. Box 464 
Golden, Colorado 80402-0464 



U.S. Department of Energy
Rocky Flats Environmental

Technology Site

DRAFT FINAL

LEGEND
INTERCEPTOR TRENCH SYSTEM
(ONLY COLLECTS GROUNDWATER)

0 INLET

H GRATE

• MANHOLE

S-1000 STRUCTURES

$-1000 STRUCTURES NOT FOUND

C? APPROXIMATE BOUNDARY OF WETLAND
VEGETATION

S-1000 STRUCTURE REQUIRES IMMEDIATE
MAINTENANCE

..-••• DITCH

CONCRETE DITCH

S-1000 NEW STRUCTURE (1000-2000 SERIES)

C-100 CULVERT ( 0 - 2 0 0 SERIES)

— CURB & GUTTER

SSW098 STORMWATER MONITORING LOCATION

— — — DRAINAGE BASIN

/ / / / /

INTERCEPTOR TRENCH SYSTEM
(STORMWATER, SEEP AND
GROUNDWATER COLLECTOR 2' WIDE)

DDD-1

C - 1 0 8

: - 1 0 9

C - 1 0 7

SW022
UC-104

C-105

i I I C-17 C-16

GG-1 FFF-^777_

400200 100 0 200

SCALE IN FEET

PLATE B-1
OPERABLE UNIT 8

TECHNICAL MEMORANDUM 1
Structural Storm Sewer Controls

Inventory (Core Area)

A E G & G ROCKY FLATS
Rocky Flats Environmental
Technology Site
P.O. Box 464
Golden, Colorado 80402-0464

NOTE: BASE MAPPING BY SCHARF AND ASSOCIATES.
FACILITIES FROM DRAWINGS 15501-1 -M THRU 15501-59 -M
BY U.S. DEPARTMENT OF ENERGY, AND BY WRIGHT WATER
ENGINEERS, INC. FIELD INVESTIGATIONS.

C: \RLFATS\0U8\PLATEB-1 .DWG 05H60208

aaoe -


